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ISAAC ASIMOV: Can ANTI-GRAVITY really exist? 
Can YOU find the hidden figures in famous paintings? (see page 12) 
TEST YOURSELF: How good an electrician are you? 

WEIRD THINGS THAT HAPPEN when planes and birds collide 
Efren Ramirez, M.D.: DRUG ADDICTION is NOT a physical disease 


12 things no one knew about Stone Age man— 
learned by a group living as he did 
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ROFESSIONAL SNAKE HANDLER _ drips venom from its exposed fangs. 
holds rattlesnake a safe distance It happened at annual rattlesnake 
away from his face as the reptile roundup in Whigham, Georgia. 
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PROJECTION KALEIDOSCOPE 


Projects infinite variety of bril- 
liant color patterns which do not 
repeat. Specially designed 9” 
diam. liquid wheel. 3” projection 
lens and Edmund Visual Special 
Effects Projector make it all pos- 
sible. Easily operated. Large 
screen image at short projection 
distance perfect for photo back- 
grounds, light shows, parties, 
dances, etc. Front or rear pro- 
jection. 

Stock No. 71,121AD..$94.50 Ppd. 
SOLID MULTI-COLORED 
GLASS ACCESSORY WHEEL 
(9” Diameter) 

Stock No. 71,122AD..$15.00 Ppd. 


GIANT WEATHER BALLOONS 


“Balls of fun’’ for kids, traffic 
stoppers for stores, terrific for 
amateur meteorologists. Create a 
neighborhood sensation. Great 
backyard fun. Exciting beach at- 
traction. Amateur meteorologists 
use to measure cloud heights, wind 
speed, and temp. Made of heavy 
duty neoprene. Inflate with vacuum 
cleaner or auto air hose; or locally 
available helium for high rise. 
Stock No. 60,568AD 8’ $2.00 Ppd. 
Stock No. 60,632AD 16’ $7.00 Ppd. 









“FISH” WITH A MAGNET 


Go treasure hunting on the bot- 
tom! Great idea! Fascinating fun 
and sometimes tremendously prof- 
itable! Tie a line to this powerful, 
but lightweight Magnet - drop it 
overboard in bay, river, lake or 
ocean. Troll along the bottom - 
your “‘treasure’’ haul can be out- 
board motors, anchors, fishing 
tackle - all kinds of metal valu- 
ables. Specially designed plastic 
coated horseshoe-shaped with 
3%” sq. gripping surface. Tre- 
mendous lifting power - over 150 
Ibs. on land, much more under 


water. 
No. 71,135AD-150 Ib. $12.50 Ppd. 
No, 71,150AD- 75 Ib. $ 8.75 Ppd. 




















SHOPPING MART 


A selection of products available by mail for readers of Science Digest. 
All merchandise sold on a money-back guarantee. Order direct by Stock No. Send check or M. O. 


WORLD’S SMALLEST BIBLE 


See entire Holy Bible—all 773,746 
words on 1,245 pages—reduced_to 
piece of film 1-5/16” square. In- 
credible 48,400 to 1 reduction by 
new photochromic dye, micro- 
image technique that begins 
where microfilm leaves off. Needs 
100X microscope to read. Astound 
your friends! Carry in your wallet 
or purse. Project it on wall with 
*scope and prism. Real conversa- 
tion piece. 

Stock No. 41,191AD $2.00 Pod. 
50X, 150X, 300X MICROSCOPE 
Stock No. 70,008AD $16.50 Ppd. 


WATER CLIMBS UP HILL! 


Amaze your friends - loads of fun 
- perfect for Science Fair. Water 
actually flows up side of glass & 
siphons freely into other container. 
To stop flow - cut with scissors - 
watch it snap back. Secret’s in 
special additive with long molecu- 
lar structure - req. only % tsp. 
to glass, Friction reducing addi- 
tive has all kinds of industrial, 
agricultural, experimental uses - 
a pinch even makes gold fish slide 
thru water faster. 3 oz. can 
enough for 84 pints of water. 

Stock No. 41,086AD ..$2.00 Ppd. 








WHERE IT STOPS - 
NOBODY KNOWS! 


. and that’s its fascinating 
magnetic attraction. Pendulum 
bounces, goes in circles, jumps, 
changes direction. Reacts to ar- 
rangement of 10 circular plus and 
minus magnets. White one’s at- 
ract - black repel. Different 
combinations set up _ different 
magnetic fields, Infinite variety 
of surprising results. A real 
swinging fun game of the year. 
Perfect exec. tranquilizer. 1544” 
high. Triangular metal base w/ 
rubber feet. Hardwood tripod 
suspends pendulum. 

Stock No. 71,147AD..$10.00 Ppd. 


ORDER BY STOCK NUMBER * SEND CHECK OR MONEY ORDER * MONEY-BACK GUARANTEE 


EDMUND SCIENTIFIC CO. 

















300 EDSCORP BUILDING 
BARRINGTON, NEW JERSEY 08007 





GIANT FREE 


CATALOG ¢ 
148 - PAGES 














ENCAPSULATED 
LIQUID CRYSTALS 
Amazing new _ development—ap- 
pear like liquids but have orderly 
molecular structures similar to 
solids. Solutions contained in 
tiny (20-30 microns) capsules 
coated onto sides of six 6” x 12’’ 
Mylar sheets with 6 diff. temp, 
ranges. Surface changes color ac- 
cording to temp.-cover 66° to 
120°F (19°-49°C). Use for pre- 
cise measurements, find hot spots, 
structural defects, study radia- 
tion, test conductivity, etc. No 
mess. No contamination. Easy_to 
handle. Use indefinitely. In- 

struct., color-temp. curves. 

Stock No. 71,143AD $10.00 Ppd. 
EXPERIMENTERS KIT - 

same but 4” x 6” sheets 

Stock No. 60,756AD ..$4.00 Ppd. 









MODEL DIGITAL COMPUTER 
Solve problems, teach logic, play 
games with miniature version of 
giant electronic brains! Adds, sub- 
tracts, multiplies, shifts, comple- 
ments, carries, memorizes. Colored 
plastic parts easily assembled. 12”x 
3144"x4%”. Incld. step-by-step as- 
sembly diagrams, 32-p. instruction 
book covering operation, computer 
language (binary system) program- 
ming, problems & 15 experiments, 
Stock No. 70,683AD ..$5.98 Pp 








A FREE CATALOG 





UNUSUAL 
BARGAINS! 
Completely new. 
Huge selection of 
telescopes, micro- 
scopes, binocu- 
lars, magnets, 
magnifiers, lenses § 
es, prisms, Sci- 
ence Fair | 
kits, parts. Thou- 
sands of compo- 
nents - ‘accessor: | 
ies of all descrip- 
tions. Many hard- | 
to-find surplus values. 100’s of 
charts, illustrations, diagrams. A 
veritable treasure house of op- 
| tical, science and math buys at 
terrific savings. Write for Free 
Catalog ‘‘AD.’’ EDMUND, 300 
Edscorp aCaie Barrington, New 

Jersey 08007. 


148 Pages! More than 4,000 | 
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FEW WEEKS AGO, depending on 
when you picked up this copy 
of Science Digest, another of a curi- 
ous and interesting family of satel- 
lites was scheduled for orbit. April 
Fools’ Day was the date it was due 
off. We hope that the Nimbus weath- 
er satellite (the one on the cover) 
made it in good shape this time. The 
last one goofed up. From the air, 
you can see its sad remains on the 
sea bottom off Cape Kennedy. 
If it’s up there, it will have joined 
a whole batch of weather eyes—the 
ATS “Stay-putnics,” the ESSA group 
and the M-ITOS. All of them will 
help the world’s meteorologists to do 
much more accurate and _ longer- 





range forecasting, with their com- 
puterized analyses of what’s going on 
down here, below. 

In order to find out how this re- 
markable eye-in-the-sky network 
functions, we sent our reporter, Bar- 
bara O’Connell, trotting around to 
a number of ground control centers 
to see the action. She was impressed. 

“Those ESSA machines—a large 
array of them in a big room—kept 
flopping out pictures of the world 
and its cloud cover like chickens 
laying eggs,” she says. “You get the 
feeling that the whole world is com- 
puterized. When a satellite tells 
ground control that all its systems 
are ‘Go,’ the ‘Happy Button’ on the 
display panel lights up. If one of 
them reports a failure anywhere in 
its works, an operator immediately 
hits the one labeled ‘Panic Button.’ 
Automatic transmission stops and the 
system goes on manual. It’s fantas- 
tic.” See page 43 for details—RFD 
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More than a million pictures of 
this earth's weather conditions 
have been beamed back here by 
orbiting weather satellites. 
These “eyes in the sky’ have 
made life a bit more predictable 


for us, and someday will be able 
to say what’s to come fortwo 

® and three weeks at a time. For 
the details, turn to page 43. 


Cover photo courtesy General Electric. 
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APOLLO 10 SET TO GO ON MAY 18. Because of the resounding 
success of Apollo 9 in March, NASA is optimistic that an- 
other moon-orbit mission will be possible this month. As 
of press time, it was hoped that Apollo 10 would begin 
its trip on the second day of the seven-day period during 
which the moon is in a favorable position for the astro- 
nauts to survey two of the possible lunar landing sites: 
the Sea of Tranquility and the Central Bay. 


WHY SOME PREGNANT WOMEN FEEL FAINT has been determined 
by doctors at Chicago's Michael Reese Hospital. Dr. Jos- 
eph Bieniarz reports that in many cases the uterus which 
contains the unborn baby causes pressure on a major blood 
vessel, the inferior vena cava. The squeezing ot the ves- 
sel occurs most often when the pregnant woman is lying 
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LUNAR MODULE including: LM Ascent 





' Youcan build your own 


. APOLLO 


Lunar Module 


"10° 


with trial membership 
in the Science Program 


8,000-word Man In Space 


Stage + LM Descent Stage - 3-Piece Leg Science Album... Full-Color 


Assembly + 4-Piece Launch Pad Assem- 
bly + Two Astronauts in full space gear. 


Photoprints... Science Bul- 
letin . . . Pull-drawer Case. 





You get this scale model of America’s Moon Landing Craft complete with two 
lunar astronauts in full space gear . . . more than 30 precision parts in all! 


—_ every thrilling moment 
of man’s greatest space ad- 
venture when you assemble your 
own Apollo Lunar Module. No 
tools needed. Just your own two 
hands. You get more than 30 pre- 
cision parts . . . complete with 
two space suited Astronauts. 


This offer introduces you to 
the famed Science Program. As a 
member you'll receive a 25-part 
Science Album each month, Each 
Album is different. One month 
you challenge the perils of outer 
space. Another month you ex- 
plore the wonders of life beneath 
the sea; discover the latest tech- 
niques in medicine, photography 
electronics, archaeology — and 
much more. 


Each Science Album contains 
an 8,000 word guidebook—illus- 
trated in color. You also get 
more than 20 perforated photo- 
prints for mounting in your 
Guidebook. A handsome ‘‘pull- 
drawer” library case is included. 


Mail coupon with 10¢ to get 
your scale model Apollo Lunar 
Module, two Space-Suited Astro- 
nauts, Man-In-Space Science Al- 
bum, Map of Space wall chart. 
We’ll also send you the next 


monthly Science Album for which 
you'll be billed only $1 plus 
shipping and handling. Take as 
many or as few as you like. Re- 
sign any time. Science Program, 
Garden City, N.Y. 11530 


[science PROGRAM, Dept. 95-SDX IN sarery | 
Garden City, N.Y. 11530 COIN 


“> 
Please accept my application for membership* in r oN HOLDER | 
the Science Program and rush my Introductory » 
Package as outlined in this announcement.!enclose . » | 
| *, 


t 


10¢ to help cover shipping. 
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down, thus cutting down the flow of spent blood returning 
to the heart from the legs. The result is low blood pres- 
sure which can bring on a fainting spell. 


U.S. HAD OVER 250 EARTHQUAKES IN 1968, but nobody was 
killed. There were 257 significant earth tremors in 21 
states, Puerto Rico and the Virgin Islands. The rest of 
the world was not so lucky, however. Twenty earthquakes 
took 12,401 lives in 13 other countries. According to 
the Environmental Science Services Administration of the 
U.S. Department of Commerce, the last fatality from an 
earthquake occurred in this country in 1965 in Puget 
Sound. Seven were killed. 


YOUR WEIGHT PROBLEM MAY NOT BE YOUR FAULT, according to 
the Louisville, Ky., Metabolic Research Foundation. Ob- 
esity may be caused by other factors than merely eating 
too much. The foundation lists four possible reasons why 
people get fat: 1. An imbalance of body chemistry, es- 
pecially the thyroid hormone transport mechanism. 2. 
Emotional shock. 3. A result of other abnormalities such 
as diabetes and high blood pressure. 4. The result of in- 
breeding and dietary habits. Doctors are beginning to 
treat obesity as a chronic disease rather than merely the 
problem of over-eating. 


A NEW PLANET MAY HAVE BEEN BORN, and radio astronomers 
all over the country are watching it happen. Intense 
radio emissions from deep in outer space suggest that 
there are one or more rings of dust swirling rapidly 
around a central body. Astronomers speculated that the 
central body may be the beginning of a star and that 
the swirling rings may be the early stages in the for- 
mation of new planets. Among the numerous observing 
astronomers are Navy scientists Drs. S. H. Knowles and 
C. H. Mayer of Maryland Point, Md. 


THREE "EXTINCT" BIRDS HAVE BEEN REDISCOVERED, according 
to Secretary of the Interior Walter J. Hickel. Even 
though the list of rare and endangered species has been 
climbing steadily in the past several years, conserva- 
tionists were surprised to find out that the three ex- 
otic species, previously pronounced extinct, were still 
alive in small numbers. They are the Maui Nukupuu of 
the Maui Island in Hawaii; the Molokai creeper, also of 
Hawaii; and the Puerto Rican plain pigeon. 
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All photographs BIPS 


Now surgeons have a new weapon against 
cancer, heart disease and strokes. They 
operate under a microscope and call it... 


Mi 





crosur: 





ry: 


medicine's big 


by Arthur S. Freese 


WOMAN we'll call Ruth Wilson 

is fiftyish, nice-looking, intelli- 
gent. Until recently, she was a compe- 
tent executive secretary. But a condi- 
tion that began as momentary flashes 
of excruciating facial pain steadily 
worsened, affecting both her job and 
personal life. 


May, 1969 


new hope 


The moments of pain, caused by a 
common neuralgia, became more 
frequent and lasted longer. Eventu- 
ally the faintest touch on a spot the 
size of a nickel between her right 
nostril and the right corner of her 
mouth set off agonizing, lightning- 





Condensed with permission from Today's 
Health © 1968 The American Medical Associa- 
tion. 
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like jabs. Even the slightest draft 
produced the pain. Ruth came to live 
in dread of these spasms of pain, 
which occurred so often and so se- 
verely that she couldn’t hold her job. 

Ruth finally was advised she 
needed a new type of operation—a 
revolutionary surgical technique that 
allows surgeons to concentrate on 
areas formerly considered too small. 
Called microsurgery, this technique 
employs a microscope to perform 
new miracles of healing—to restore 
vision and hearing, to aid in the fight 
against cancer, to correct weakened 
blood vessels, to perform operations 
on the brain and spinal cord. One of 
the most successful uses is to cure 
problems like Ruth’s. 

Ruth’s ailment was diagnosed as 
“tic douloureux,” or trigeminal neur- 
algia. The condition was first recog- 
nized by a Greek physician nearly 
2,000 years ago. Its name comes 
from the facial paroxysm—tic— 
which victims show during each flash 
of pain, or douloureux. 

Until recently, relief could be ob- 
tained only by cutting the entire tri- 
geminal nerve—the source of the 
pain. But such-an operation often re- 
sulted in a loss of sensation on the 
face, which some people considered 
almost as bad as the pain itself. Also, 


Binocular microscope’ ena- 
bles surgeon to perform 
stapedectomy, a delicate op- 
eration on the tiny bones of 
the middle ear. These bones 
transmit sound vibrations to 
the inner ear. The operating 
microscope has made it pos- 
sible for surgeons to com- 
pletely reconstruct the mid- 
die ear. Other previously im- 
possible or extremely dif- 
ficult ear operations are also 
now performed with success. 


the surgery sometimes damaged the 
corneal reflex, which causes the eye 
to blink and tears to flow when any- 
thing gets into it. Without this means 
of protection, the eye is susceptible 
to infection and eventual damage. 

With microsurgery, tic douloureux 
can be cured without harming the re- 
flex or eliminating the sense of 
touch. The new operation was de- 
vised by Dr. Robert W. Rand, pro- 
fessor of neurological surgery at the 
University of California at Los An- 
geles, and Dr. Peter J. Jannetta, as- 
sociate professor of neurosurgery at 
Louisiana State University. 

Dr. Rand explains the necessity of 
using the microscope for this sur- 
gery: “The hands can only do so 
much as the eyes can see. The oper- 
ating microscope provides magnifica- 
tion and acts as an excellent source 
of light—up to 2,000 foot-candles. 
This makes it possible even to see 
down into the brain cavities.” 

Ruth became the latest beneficiary 
of this new medical advance devel- 
oped by Drs. Rand and Janetta. She 
was wheeled into a conventional op- 
erating room, filled with gowned and 
masked surgeons, anesthetists, 
nurses, instruments and lights. But a 
few extra pieces of equipment made 
this operating theater different. 
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Stools with backrests and arm sup- 
ports were provided for the surgeon 
and his assistant. Alongside the oper- 
ating table stood a five-foot-high 
pole, painted battleship gray, rising 
from a heavy tripod base. At right 
angles to this pole, a five-jointed arm 
supported something wrapped in a 
transparent drape. Inside this sterile 
bundle was a bulky device with a 
pair of binoculars and a small televi- 
sion camera pointing downward 
toward the table. Eyepieces and 
lenses protruded through openings in 
the wrapping. 

Ruth’s operation was performed 
under this operating microscope. The 
surgeon observed the tissues en- 
larged as much as 40 to 50 times; the 
camera televised the procedure for 
the medical team. The surgeon ad- 
justed the scope’s zoom lenses with- 
out using his hands, by merely touch- 
ing a foot control unit with seven 
control buttons. 

The operation was based on the 
discovery by Drs. Rand and Jannetta 
that there is a distinct bundle of 
fibers within the trigeminal nerve 
whose compression by blood vessels 
appears to be the cause of tic dou- 
loureux. The surgeon cuts only these 
fibers, eliminating the sensations of 
pain and temperature, but preserving 
the feeling of touch and the corneal 
reflex. About 15 patients with tic 
douloureux have been cured by this 
operation during the past three years. 

Dr. Rand points out that the tech- 
nique also has been used in the re- 
moval of acoustic tumors. Where 
formerly 90 percent of these patients 
lost control of the facial muscles, he 
says, “we now preserve not only this 
facial nerve, but at times the vestibu- 
lar and cochlear nerves as well (these 
are for balance and hearing). 
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“We have discovered what we call 
the ‘steal syndrome,’ ” adds the sur- 
geon. “This is a condition in which 
patients develop various degrees of 
numbness, weakness, clumsiness, 
even paralysis of the legs due to a 
vascular anomaly (irregularity) of 
the spinal cord which causes these 
blood vessels to steal blood, oxygen 
and nutrition from the nerves.” 

“With the microscope, we can see 
the exact blood vessels involved, then 
eliminate them completely with ei- 
ther surgery or electrocoagulation, 
thus permitting the spinal cord to re- 
turn to normal in many cases,” says 
Dr. Rand. 

The first microsurgery was per- 
formed some 16 years ago by otolo- 
gists—specialists in the care of the 
ear. Professionally, these doctors are 
termed otorhinolaryngologists (ear- 
nose-throat specialists). Today, mi- 
crosurgery is an accepted technique 
for delicate ear operations. 

“We would’t think of performing 
otological surgery without the bino- 
cular microscope,” says Dr. Jules G. 
Waltner, associate professor of clini- 
cal otolaryngology at Columbia Un- 
versity. “Without it, we couldn’t do 
80 percent of the surgery we now 
do successfully.” 

The ear consists of three parts— 
outer, middle and inner. 

The operating microscope, ex- 
plains Dr. Waltner, has made possi- 
ble the reconstruction of this entire 
middle ear, with its eardrum and 
minute ossicles. Removal of the 
stapes and its replacement with a 
stainless steel or tantalum wire— 
even a Teflon piston—have restored 
normal hearing in 95 percent of 
suitable patients, the specialist says. 

Acoustic nerve tumors are only 
one type of cancer to yield to micro- 
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Closed circuit TV enables up to 30 doctors to study microsurgical procedures at the same time. 
Screen on the left shows surgeon performing an operation; on the right, the monitor shows a 
portion of the middle ear being operated on transmitted directly from the operating microscope. 


surgery. With the operating micro- 
scope showing the way, the rhinolo- 
gist (nose specialist) can remove tu- 
mors of the pituitary gland by going 
through the nose, then through the 
sphenoid sinus, to reach the gland. 

According to Dr. J. Lawrence 
Pool, professor and director of neu- 
rological surgery at Columbia Uni- 
versity, “Microsurgery is being used 
more and more—not only for the 
brain, nerves and circulation, but 
also for the spinal cord, small nerves 
and blood vessels.” 

Doctor Pool reports he has uti- 
lized the microscope to operate on 
babies with congenital cysts at the 
base of the spine and to save and re- 
pair nerves damaged at birth. 

An adaptation of the operating 
microscope has been developed to 
aid laryngologists in throat surgery. 
Ernest Young, an _athletic-looking 
high school science teacher, needed 
such an operation. 

Ernest, a six-foot-tall, 200-pound 
specimen, was plagued with persis- 
tent hoarseness. This condition grew 
to last as long as three weeks at a 
time. A throat specialist spotted a 
growth on one of the teacher’s vocal 
cords, and recommended that surgery 
be performed. 
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The conventional laryngoscope, 
used for such operations, is essen- 
tially a hollow metal tube equipped 
with lights. It is passed down 
through the patient’s mouth and 
throat so that the doctor can see into 
the larynx (voice box). Unfortu- 
nately, this small tube permits the 
use of only one eye, as with a tele- 
scope. 

For Ernest’s operation, a special 
binocular microscope was added to 
the surgeon’s equipment. A_ plastic 
tube, less than one-third inch in di- 
ameter, was slipped down past his 
mouth and larynx, carrying anesthe- 
tic gases directly into his lungs. Then 
a laryngoscope was passed down to 
the vocal cords. 

Using the operating microscope, 
the doctor watched with both eyes as 
he guided his delicate, long-stemmed 
instruments through the laryngo- 
scope to the vocal cords. There, he 
removed a benign polyp. 

Operating microscopes and surg- 
eons’ instruments have come a long 
way since otologists first began per- 
forming microsurgery 16 years ago. 
Binocular microscopes often have 
two sets of lenses, one for the sur- 
geon, the other for his assistant. 
They can be adjusted separately so 
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that each doctor sees only his own 
field, or arranged so that both may 
examine the same area. 

Still, movie and television cameras 
attached to the instrument record 
procedures. Twin still cameras can 
provide stereoscopic pictures. 
Ophthalmologic operating micro- 
scopes are equipped with special 
lights for maximum illumination. 

Magnifying power of modern op- 
erating microscopes ranges from 214 
to 53X. Zoom lenses are controlled 
by foot switches, enabling the sur- 
geon to adjust the scope without re- 
moving his hands or eyes from the 
operating field. 

The surgeon’s equipment also has 
undergone many changes, partially 
because a 40X magnification can 
make conventional surgical instru- 
ments look heavy and crude. To 
maintain smooth action, special 
spring handle appliances were de- 
vised. Pneumatic and hydraulic con- 
trols also make it possible to open 
and close instruments smoothly. 

Special suture materials that are 
almost invisible to the naked eye— 
one-quarter the thickness of a human 
hair—have been developed. 

Surgery on small blood vessels and 
nerves may open exciting new areas 
for the operating microscope. 

For example, small blood vessels 
at the base of the brain which cause 
strokes may be corrected by micro- 
surgery if the condition is caught 
early enough, reports Dr. Julius H. 
Jacobson, director of the vascular 
surgical service at New York City’s 
Mount Sinai Hospital. 

As we become more sophisticated 
in our transplants, microsurgery will 
become more important. It will be 
needed for such things as adrenal 
glands and other small organs,” pre- 
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dicts Doctor Jacobson. “In rats, the 
microscope has made transplantation 
of kidneys possible. However, the 
greatest use of microsurgery may 
prove to be in the treatment of 
strokes and coronaries.” 

Repair of cut nerves in injured ex- 
tremities may be another important 
field for microsurgery. In the past, 
when patients suffered cut main 
nerves to the hand, the sensations of 
touch and full use of the fingers have 
rarely been recovered fully. 

Dr. James W. Smith, assistant pro- 
fessor of clinical surgery at Cornell 
University, sees hope for these pa- 
tients in microsurgery. 

“Under the microscope,” Doctor 
Smith explains, “we can see a frame- 
work which can be used to locate the 
parts which fit together—a blood 
vessel on the outside of the nerve, a 
somewhat oval shape, different sizes 
of fiber bundles. We’re trying to get 
a repair so accurate that Mother Na- 
ture won’t even know that anything 
has been done, and the regeneration 
will be fast enough to save the mus- 
cles, which degenerate without their 
nerve supply.” 

Obviously, microsurgery is only in 
its infancy. Today, surgeons are per- 
fecting the technique for operations 
on the brain, spinal cord, eyes, ears, 
throat, blood vessels and nerves. To- 
morrow it may make possible trans- 
plants only dreamed of today. It may 
enable major advances in the battles 
against heart disease and cancer. In 
the words of one expert, “The future 
of microsurgery is limitless.” 





For further reading 
“Camera’s Eye Sights Trigeminal Fi- 
bers.” Medical World News. 
McGraw-Hill. May 17, 1968. Pages 
23-24. 
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GEOMETRY 


Can you spot the hidden 
figures and other tricks in 
some of the old masters’ 
paintings? Many of the 
great artists were also 
masters of perspective and 
expert draftsmen. They 
often couldn’t resist the 
temptation to show off a 
little in their work to prove 
that they were just as 
aware of science as of art. 


by Paul Brock 


—~ very special jokes were 
played more than 400 years 
ago—and people are still chuckling. 
These were no ordinary jokes, and 
the fact that some of them were 
“dirty” has nothing whatever to do 
with why they have lived so long. 

In fact, art schools all over the 
world use these jokes as the “ulti- 
mate example” in teaching the sci- 
ence of perspective to art students. 
Why? Because these jokesters were 
artistic masters who not only pro- 
duced great art but also couldn’t re- 
sist the temptation to crack a subtle 
joke or hide a puzzle somewhere in 
their paintings. 

Some of the more famous of the 
old masters were fascinated by puz- 
zles and problems involving the sci- 
ence of perspective and the art of 
foreshortening. These puzzles took 
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The mysterious object in the foreground of 
“The Ambassadors,” by Hans Holbein, has 
been enlarged at the right. To identify the 
object, close your left eye and hold the right 
side of the picture against your cheek. By 
looking down the length of the object you will 
see it seem to condense into a recognizable 
form—a grinning human skull. It is a good , 
example of Holbein’s forelengthening ability. 














Jokes the old 


superlative skill to create and com- 
prehensive knowledge to solve. 

Hans Holbein, for instance, 
painted a masterpiece called “The 
Ambassadors” (above) in which he 
deliberately inserted puzzles and 
mysteries. The painting was done in 
England in 1533, and it now hangs 
in London’s National Gallery. It 
shows Jean de Dinteville, the French 
Ambassador in London, with his 
learned friend Georges de Selve. 

The artist has literally crammed 
the canvas full of subtle tricks and 
riddles. Many of them can’t be seen 
unless you look at the original paint- 
ing—even then they’re hard to spot. 
Little details like telling the ages of 
the two men in the painting: De 
Dinteville’s age (29) is hidden on the 
sheath of his dagger. De Selve’s (25) 
is on the edge of a book underneath 
his right elbow. 

Nearly all the objects and sur- 
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roundings in the painting have topi- 
cal, personal or political significance 
connected with Tudor days. But at 
the bottom of the painting, between 
the two men, is a mysterious object 
which is neither fish, flesh nor fowl. 
This object is often mistaken for the 
artist’s pallette or his flippant version 
of a dried fish—possibly a shark. But 
what it really is doesn’t become ap- 
parent until the painting is looked at 
from the right side with the cheek 
close against the picture. 

Keep your left eye closed and 
your right directed downwards along 
the length of the object. You'll soon 
see the object close up like a concer- 
tina and become, in perfect propor- 
tion, a human skull. 

The skull or Memento mori, the 
Remembrancer of Death, was com- 
mon enough in medieval art, and 
perhaps a death’s head was the heral- 
dic device of the Ambassador de 
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asters used to play 





Dinteville. At any rate, in the origi- 
nal painting a tiny skull can be de- 
tected upon his cap. 

But why did Holbein make a puz- 
zle out of a death’s head? Almost 
certainly because all his fellow-paint- 
ers knew that he was a master of 
perspective and of the difficult feat 
of foreshortening. Perhaps he wanted 
to show the puzzle-picture artists of 
the day, who were experimenting 
with the rules of perspective, that he 
was just as great a master in the re- 
verse process of forelengthening. 

Artists know that there are two 
types of perspective—linear and at- 
mospheric. 

“Linear perspective,” says Samuel 
Gore, head of Mississippi College art 
department, Clinton, Miss., “is really 
the studio term for descriptive geom- 
etry or the science of projection at 
which Holbein and a few of the 
other masters so excelled. 











“It governs the outlines of objects 
as they appear in drawing and paint- 
ing, and is easiest to explain when 
architectural masses—or any other 
rectangular masses—are drawn on a 
flat surface like that of the artist’s 
canvas.” 

When this is done, certain rules of 
perspective become apparent: All 
horizontal lines receding from the 
eye appear to slope upwards or 
downwards toward the horizon level 
or eye level. Those below the eye 
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The bizarre painting above is a puzzle paint- 
ing that is intended for viewing from the side 
in the same fashion as the ‘‘Ambassadors.”” 
If you hold it to your cheek with one eye 
closed, you'll see the distorted figure close 
up and become just like the picture at the 
left. The painting was done in the 16th cen- 
tury by an unknown artist, and the subject is 
King Edward VI of England at the age of nine. 
It was intended for viewing from a special 
peep-hole in the side of the frame. It hangs 
in the National Portrait Gallery, London, Eng. 


level appear to slope upwards and 
those above the eye level downwards. 
The further below or above the eye 
level such horizontal lines lie, the 
steeper is the apparent slope upwards 
or downwards. 

Parallel horizontal lines appear to 
come nearer together the further 
they recede from the eye. If ex- 
tended they would meet on the eye 
(or horizon) level at a point called 
the vanishing point. For horizontal 
lines at right angles to the picture 
plane, the vanishing point is on the 
eye level immediately in front of the 
eye, known as the center of vision. 
The lines to the left of the center of 
vision slope upwards or downwards 
to the right; those to the right slope 
to the left. Horizontal lines at any 
angle to the picture plane other than 
a right angle have their own vanish- 
ing point to the right or left of the 
center of vision. 

Vertical lines appear to remain 
vertical, but a series of vertical lines 
of the same height and at equal dis- 
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tances from each other, appear to 
become shorter and nearer together 
the more distant they are from the 
eye. The sketch at the bottom of this 
page is a good illustration of the 
principles of perspective. 

Holbein’s subtle joke in linear per- 
spective is equaled in cleverness by 
the sleeping lad in Aelbert Cuyp’s 
masterpiece, “Horseman and Cows” 
(page 17). Cuyp (1620-1691) was 
the dominating figure in Dutch land- 
scape painting, and his perspective 
excellence is unmatched. The design 
of his “Horseman” is absolutely cor- 
rect mathematically, the whole com- 
position being based upon a sharp di- 
agonal which completely dissects the 
— Le 5 This portrait of a girl will seem to follow 

But it is his superb foreshortening you around the room if you place it at eye 
technique that makes this painting level and stand to the right of it. At this point 
equal in genius to Holbein’s “Ambas- nen wit pee : es gees: pre sxe 
sadors.” Lying with his head into the ead aie are as again Sa aid oe 
picture the lad is very much fore- 
shortened, but if the picture is placed Science of linear perspective can be illus- 
in a good light and then moved first trated by cartoon below. The railroad tracks 
to one side and then to the other, the and telephone lines seem to come together 


FE at a point on the horizon called ‘vanishing 
lad not only lengthens out, but com point.’” Man holding transparent sheet shows 





pletely turns about. how the perspective would appear on canvas. 
At the same time, the man, the 
boy standing and the dog retain their it i 


positions—but the horse turns half 
around and so does the foreshort- 
ened cow in the right-hand corner of 
the picture. 

One other great picture, Francesco 
Guardi’s city scene, “Piazza San 
Marco, Venice,” (page 16) shows 
another masterful trick of perspec- 
tive. The vista runs straight away 
from the eye. 

Looking at the picture from the 
left, the houses swing around in the 
most amazing way. Looking at it 
from the right, they swing in the op- 
posite direction. In addition, the pi- 
azza lengthens out. The foreshorten- 
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“Piazza San Marco, Venice” by Francesco Guardi is a masterful trick of perspective. Notice 
how the two sides of the square change direction when looked at from left or right. Especially 
notice, too, the change of direction in the line of shadow on the right side of the square. 


ing is no longer evident when you 
change viewing positions. 

The masterpiece is often used 
to illustrate the laws of parallel per- 
spective. 

This “swinging around” phenome- 
non is not unique, however, and 
there are many examples of portraits 
in which the head and eyes follow 
one around the room. “Head of a 
Young Girl” (page 15) by Jean Bap- 
tiste Greuze (1725-1805) is one. 

If this painting is placed on a 
mantelpiece at eye level, and the ob- 
server stands to the right of it, the 
girl seems to be turning her head to- 
wards him. If he walks away to the 
left of the picture, both head and 
neck appear to have turned again 
toward him. In many pictures the 
eyes alone seem to follow the viewer 
around, but in this case the artist has 
achieved the remarkable effect of 
making the whole head and neck 
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turn one direction or another. 

The popularity of puzzle paintings 
was enormous, and many artists took 
advantage of the demanding market. 
It wasn’t unusual for a viewer to 
apply his eye to the side of a paint- 
ing and discover a half-clad female 
in an erotic pose lurking in the back- 
ground of an otherwise sedate paint- 
ing. Medieval “peek-a-boo shows” 
must have been infinitely more so- 
phisticated than their modern coun- 
terparts. 

“Painting is a science,” famed 
English artist John Constable said, 
“and should be pursued as an inquiry 
into the laws of nature.” Yet Plato, 
far from calling it a science, con- 
demned it as trickery—the trickery 
of sculptors who lengthened the pro- 
portions of statues meant to be seen 
from below, because they failed to 
represent things as they “really ares. 

Modern painters call this “ana- 
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Place this painting, ‘‘Horseman and Cows” by Aelbert Cuyp, at eye level and stand to the right. 
The horse turns toward the left side. Walk to the left, and the horse seems to turn toward the 
center of the picture. The position of the sleeping boy also changes as you walk to the left. 


morphosis”—the distorted represen- 
tation of an object which appears 
normal and in correct perspective 
when looked at from a certain angle 
or when reflected from a convex or 
concave mirror. A good example is 
the anamorphic portrait of Edward 
VI in the National Portrait Gallery, 
London, painted by an unknown ar- 
tist in 1546. 

At first sight the painting (page 
14) looks like a hideous caricature, 
and because it is so grotesque, it at- 
tracts immediate attention. Near it is 
a printed notice directing the visitor 
to apply his eye to the peephole pro- 
vided in the frame on the right side. 

The result is a complete surprise, 
for the hideous face is instantly 
transformed into an average-looking 
boy—a bit long in the nose and weak 
in the chin, maybe, but certainly not 
ugly. It is an excellent painting of 
King Edward VI at the age of nine. 
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About this time such puzzle pic- 
tures were all the rage, and many 
prints were made and sold, especially 
in Germany. Looked at in the ordi- 
nary way, they appeared to be child- 
ish attempts to draw a landscape. 
Probably underneath would be the 
words: Was siehst du?—‘“What do 
you see?” 

The viewers would apply an eye to 
the side of the picture and, as a rule, 
see voluptuous courtesans, partially- 
dressed ladies or portraits of the art- 
ists themselves, grinning at their own 
perspective cleverness and cupidity. 





For further reading 


How to Use Creative Perspective. Ernest 
W. Watson. 1955. 


The Picture History of Painting. H. W. 
Janson and Iora Jane Janson. Harry N. 
Abrams, Inc., Publishers. 
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NEW FOR PEOPLE 


You can fry an egg on the top of a glass coffee table 
thanks to a new spray-on, roll-on coating that conducts 
electricity. Acheson Colloids Co., New York, N.Y., de- 
veloped the coating, which consists of ultrafine particles 
of a conductive material such as graphite or silver con- 
tained in a liquid resin that will stick to almost any sur- 
face. You may even be able to solve the problem of heat- 
ing your home by simply spraying a coating of the material 
on your walls and then painting right over it. Heating can 
be accomplished then by. the simple turn of a switch or 
a standard thermostat. In fact, heat can be supplied just 
about anywhere—the bottoms of frying pans, food warmers, 
etc. Better TV pictures, too, will be possible by coating 
the inside of picture tubes with a _ similar coating. 





London police are demonstrating two new crime-fighting 
weapons recently developed in England. Policeman at the 
top is receiving a suspect’s photograph that has been 
transmitted electrically by a Muirhead Mobilefax machine. 
Patrol cars will be equipped with the picture machines 
which can also transmit fingerprints, physical descriptions 
and other important data in less than 15 minutes. The 
officer at the right is using a mobile optical telephone 
which transmits speech over a beam of infrared light. Its 
Operator first focuses the infrared beam through a set of 
binoculars. The communications device is designed to 
operate during times when normal communications have 
broken down. It is effective up to one-half mile. Both de- 


vices are being tested at Ryton-on-Dunsmore, near Coventry. 
Keystone 
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Artificial lightning and static electricity for the science 
classroom is produced by an electrostatic generator at the 
left that can create electrical sparks of up to 85,000 volts. 
Developed by the Raytheon Co., the teaching device is 
available from the Macalaster Scientific Co., Nashua, 
N.H. Unlike other generators, this device is not affected 
by humidity. It was recently shown at the American 
Assoc. of Physics Teachers convention in New York City. 














A shorter stopping distance for passenger vehicles may 
be possible because of a skid control device developed 
by the Borg-Warner Corp. in Detroit. Skids are prevented 
by automatically pumping the rear brakes whenever they 
are pressed hard—conventional brakes lock the wheels 
when pressed too hard. The photo sequence at right 
shows a smooth stop on wet concrete without swerving 
or skidding—even though the brakes were slammed on hard. 













The burglar-proof lock below has no conventional key—it 
works by coded magnetism. Its only ‘‘key” is a small 
magnetic block which is coded to open the lock. There 
is a brief whirring sound when the magnet is_ pressed 
to the lock, and when the whirring stops, all you have to 
do is press gently and the box opens. There is only one 
magnetic code that will fit each lock. The device was 


invented in West Germany by Melsunger Metallwerk. r 
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Many experts in the field of drug addiction are now 
stressing the addict’s physiological dependence and are 
turning to narcotic substitutes and antagonists as the 
best way to get addicts off heroin and back into society. 
Psychiatrist Efren Ramirez takes a different tack. He 
stresses rebuilding the addict’s character. 

Dr. Ramirez has already had considerable success 
with his theory. In his native Puerto Rico, where he ran a 
treatment center for addicts, only seven of the first 124 
addicts treated had gone back to taking drugs 34% years 
later. That is a relapse rate of 5.6 percent versus a 
rate of nearly 92 percent for addicts treated in federal 
institutions. Because of his success, Dr. Ramirez was 
recruited by Mayor John Lindsay to tackle the problem in 
New York, where 50 percent of the nation’s addicts live. 

Dr. Ramirez served as the Addiction Services Agency’s 
Commissioner for a little over a year, and during his 
service, more than 1600 addicts started his three-phase 
rehabilitation program which takes from two to three years 
to complete. 
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Two New York City drug addicts are ‘‘main-lining’—injecting heroin into a main artery. 


Drug addiction 
is not physiologic 


by Efren E. Ramirez, M.D. 


Wa I began working with 
addicts nine years ago, I was 
told that addiction is a chronic, in- 
curable disease. I no longer believe 
that. Instead, I am convinced that 
addiction can be cured. I am also 
convinced that there is no such thing 
as purely physiologic addiction and 
that the addict’s problem results 
from a fundamental but treatable 
character disorder. 

The typical addict has a weak 
sense of responsibility, little commit- 
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ment to anyone or anything. His life 
is dismally disorganized and he can’t 
seem to learn from his failures. He 
shows poor motivation to be cured, 
and the current belief that addiction 
is physiologic just gives the drug ad- 
dict another excuse for saying, “I 
can’t help myself.” 

But the addict can help himself. In 
fact, he is the only one who can ef- 
fect a cure. 

Most psychologists and psychia- 
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Scenes like this can be stopped, according to 
Ramirez, only if the addict himself can find 
the strength to rebuild his character and per- 
sonality. This typical addict from a Harlem 
slum is shown injecting heroin into an artery. 


trists who try to cure addicts become 
upset and discouraged by their fail- 
ure to respond to treatment. These 
professionals are usually trained to 
handle psychological problems that 
are fundamentally emotional. Their 
neurotic patients may have many 
emotional conflicts, but they have 
basically solid characters. These pa- 
tients work with their psychiatrists 
and respond emotionally to therapy. 
The addict does not. And because he 
never appears to suffer significant 
emotional pain, he may repel the 
psychiatrist who is trained to help 
people reach and deal with their feel- 
ings. 

The addict’s lack of motivation 
also works against the psychiatrist. 
Orthodox psychological treatment 
depends on the addict’s desire for re- 
habilitation. The absence of true mo- 
tivation for a cure is part and parcel 
of the addict’s character disorder. 

I do not mean to imply that ad- 
dicts cannot be reached. On the con- 
trary, I believe everyone wants to be- 
come a complete human being. But 
addicts have not built a psychologi- 
cal structure for following through 
on their desires. What they need is 
proof that they can change. This is 
where the former addict comes in. 

Ex-addicts play a major role in the 
program I have developed. To some 
extent, my reasons for using them 
are pragmatic. Lack of money and 
experienced personnel is no excuse 
for not taking action; one must use 
the means at hand. When I had little 
else, I did have some ex-addicts who 
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were willing to help other addicts. 

A more important reason for 
using former addicts is that they are 
the most valuable agents of help we 
have in trying to reach the person 
who is still taking drugs. The ex-ad- 
dict can accept the emotionally shal- 
low and callous characteristics that 
distress psychiatrists. He can put 
down the addict for copping out, 
whereas psychoanalysts might spend 
their time just trying to understand 
the addict. And the ex-addict can 
offer himself as living proof that a 
cure is possible and desirable. 

When the addict first comes into 
one of our six store-front Phoenix 
Centers, which are located in neigh- 
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borhoods with a high incidence of 
drug users, he usually recites the 
familiar excuse for feeding his habit: 
“You know my body craves drugs. I 
can’t live without them.” But these 
lay experts of ours—these ex-addicts 
—ask him, “What can you do for 
yourself?” Gradually, using language 
the addict understands, they per- 
suade him to come to the center 
every day. The next step is to cut 
down on his habit a bit. The third 
step is to get him to enter our pro- 
gram. Actually, if he takes the first 
two steps, he’s already in the pro- 
gram. So skillful are these ex-addicts 
that our Phoenix Centers hold on to 
50 percent of the addicts who walk 
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in the door and ask for help. 

After the addict develops enough 
of a sense of responsibility to himself 
to enter the program formally, he 
stays in a hospital ward for several 
weeks. There, if he hasn’t already 
come off the drug as a patient at a 
part-time care center, he is detoxi- 
fied. In our New York program, 30 
of the first 32 addicts admitted to de- 
toxification wards were already 
clean. 

The most intensive phase of the 
program takes place in a full-time 
therapeutic community called Phoe- 
nix House. For nine or ten months, 
the addict is relentlessly confronted, 
day in and day out, with his own 
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character faults. These shortcomings 
are thrown up at him by addicts, ex- 
addicts and professionals. The aim of 
these confrontations is to undermine 
his destructive attitudes and to rein- 
force his productive attitudes. The 
addict begins to be bothered by guilt 
and anxiety. Gradually, his defeated, 
distrustful and hostile attitude be- 
comes re-oriented toward realistic 
goals. 

By the time the addict reaches the 
re-entry phase, the program’s basic 
treatment is complete. However he 
still needs help in making the transi- 
tion from the therapeutic community 
to the general society. A few addicts 
are given permission to live at home 
during this final phase. But most of 
them live in a residence called Phoe- 
nix Re-Entry House, where they, for 
the most part, run things. 

Work with other addicts in the 
program is an important part of the 
re-entry phase. First the addict—now 
an ex-addict—works as a clinical 
aide in detoxification wards. Next he 
becomes a clinical assistant to the 
staff of a part-time care center. Then 
he moves on to be a full-time aide in 
a therapeutic community, sometimes 
leading the thrice-weekly group en- 
counter sessions. Finally, he is ready 
for work in a Phoenix Center. There, 
he is the one who says, “Look, it can 
be done,” to addicts who venture in 
out of curiosity or for real help. 

Throughout this re-entry phase— 
which may last about a year—the 
addict is watched carefully. After a 
final social, psychiatric and voca- 
tional evaluation by all those who 
have worked with him, he receives a 
certificate of rehabilitation. Once cer- 
tified, the ex-addict can count on the 
Official backing of the City and the 
State of New York in his efforts to 
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find a respectable, productive place 
in our society. This is our assurance 
to him that his involvement in the 
long rehabilitation program will be 
rewarded, that he will be socially and 
vocationally accepted on equal terms 
with non-addict citizens. 

But this is an empty assurance if 
we do nothing more than rehabilitate 
the addict. We must also train the 
society he’s returning to. 

Here and in Puerto Rico, I have 
observed that many straight people 
in the addict’s world—friends, rela- 
tives, acquaintances—have an un- 
conscious stake in keeping him 
hooked. They get a vicarious thrill 
out of seeing him dependent on 
drugs. So helping these nonaddicts to 
develop an awareness of the addict’s 
problems and a sense of responsibil- 
ity toward finding solutions is an in- 
tegral part of our program. Toward 
this end, we have set up two city- 
wide organizations—Rehabilitation 
of Addicts by Relatives and Employ- 
ers (RARE) and Addiction Workers 
Alerted to Rehabilitation and Educa- 
tion (AWARE). We hope that a 
quarter of a million people will even- 
tually be enrolled in these groups. 

Our New York City program is 
still too new to have graduated any 
ex-addicts. But 80 addicts are now in 
the first stages of re-entry. They 
know that our program will not do 
anything for them or against them. It 
will only do things with them. And 
they seem to be responding. 





For further reading 


Marijuana: The Facts, the Truth. Will 
Oursler. Paul S. Eicksson, Inc., Pub- 
lishers 1968. 

Mind Drugs. Edited by Margaret O. 
Hyde. McGraw-Hill. 1968. 
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Sno-Cat 
for Springtime mud 


HE BIG SNO-CATS that have carried men and tons of equip- 

ment across the frozen continent of Antarctica to the 
South Pole were the inspiration for a new breed of cat—the 
all-purpose Sno-Cat. 

Originally designed to operate in ice and snow, the Sno-Cat, 
built by the Tucker Corp., Medford, Ore., has been revamped 
to operate in water and mud. Looking like a cross between an 
armored tank and some sort of hybrid jeep, the vehicle can op- 
erate in environments that would be dangerous if not impossible 
for conventional vehicles. 

It rides on four sets of tread-covered pontoons that enable 
the machine to travel over practically any kind of terrain. The 
Sno-Cat takes to three feet of water without a hitch and can 
scale an almost vertical, eight-foot incline simply by adjusting 
its pontoons to the contour of the land. 

In a recent test run the vehicle was driven down the center 
of a creek in waist-high water. It then proceeded to scale the 
steep banks of the creek, knocking over willow trees as it went. 

Designed by Emmitt Tucker, president of the concern, the 
vehicle holds great promise as an all-purpose machine for use 
in underdeveloped countries. The versatility of its design, its 
lightness and the adaptability of each pontoon in adjusting to 
the contour of nearly any terrain make the machine a candidate 
for a wide variety of uses. In the U.S., one of the major ap- 
plications of the vehicle is in fighting forest fires. 

The present model, which is protected by patents in various 
countries, is driven by a 175-horsepower Chevrolet motor, but 
there are plans for a much larger machine with a more power- 
ful motor. This Sno-Cat of the future, according to its design- 
ers, will carry as many as 100 people over nearly any terrain in 
the world. 
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by Laurence R. Griffin 


TEST-TUBE STONE AGE was the 

dream—recreate the world of 
ancient man and then Jive in it. The 
idea was Hans Ole Hansen’s, a 
young Danish archaeology graduate 
student who believed that the only 
way to really discover how ancient 
man lived was to bring the past back 
to life—not vague archaeological 
generalizations, but ancient man’s ac- 
tual day-to-day existence. 

The plan was to set up two vil- 
lages—one that would be typical of 
the New Stone Age (Neolithic Per- 
iod) which began in Denmark over 
5,000 years ago. The other village 
was to be representative of the Iron 
Age, usually thought of as dating 


May, 1969 


from around 400 B.C. to A.D. 500, 
give or take a few centuries. 

In these villages Hansen and his 
fellow student, Svend Nielsen, 
launched the Historical Archaeologi- 
cal Experimental Center, and put 
into practice an idea that numerous 
other archaeologists had been toying 
with, but, at that time, had done lit- 
tle about—“imitative experimenta- 
tion.” In 1964, their two villages 
were built as places where they 
would imitate the past by living the 
way ancient Danes had lived. They 
built ancient-style houses, farmed the 
land, bred farm animals, wore rough 
animal skin clothes and worked with 
duplicates of ancient tools. 

Hansen had two motives for 
founding the center, First, he wanted 
to establish a testing laboratory for 
the use of archaeologists, anthropolo- 
gists or members of any other 
branch of science interested in man 
and his past. The villages would be 
comparable both in scope and pur- 
pose to the chemist’s or physicist’s 
research laboratory. 

Second, he wanted to educate the 
public by giving them “living his- 
tory,” demonstrations manned by 
student volunteers and regular staff 
workers, illustrating such primitive 
skills as hand weaving or pottery 
making. In short, he wanted to show 
how Stone and Iron Age peoples 
lived. 

In the past four years since the vil- 
lages have been occupied, some dis- 
coveries have been made about an- 
cient man that nobody was ever 
really sure of before. Each of the 
discoveries was made as a result of 
imitative experimentation—Hansen 
and his staff set up an imitation of 
the Stone and Iron Ages, and in so 
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doing learned what it must have 
. been like to be alive in ancient times. 

1. The Hama Mystery. Some years 
ago a Danish archaeological team 
turned up a number of puzzling 
triangular shaped stone slabs near 
the city of Hama in western Syria. 
Some archaeologists insisted that the 
stones, all of which bore obvious 
signs of wear, had served as digging 
implements, representing a crude 
form of spade. Other experts thought 
they were plowshares. But despite a 
wide range of pet theories, no one 
could say for sure just what the ac- 
tual function of the slabs had been. 


Skilled artisans at work 


The arguments raged on but the 
solution remained buried in the dust 
of centuries—until the center took 
part in the dispute. Obtaining one of 
the stones on loan from a cooperat- 
ing museum, the center had it copied 
by one of its various workshops. 
These permanent workshops, staffed 
by artisans versed in such skills 
as stone-cutting, metalworking, prim- 
itive weaving and pottery manu- 
facturing, turn out the many reprod- 
uctions of ancient tools and other ar- 
tifacts needed for the center’s numer- 
ous experimental programs. 

First, Hansen and Nielsen fitted a 
straight wooden handle to the stone 
and then tried it out as a shovel, find- 
ing almost immediately that the slab 
made a clumsy, inefficient digging 
tool. So they tried it out as a plow. 

Using as a pattern the design of 
one of the most basic types of primi- 
tive wooden plows, the workshop put 
together an implement sometimes 
called an “ard.” The stone was 
lashed to the ard, and it was tried 
out in a nearby field for several 
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hours every day. The first thing that 
they discovered was that the slab 
made a much better plowshare than 
it had a shovel, goring out even fur- 
rows with relative ease. 

In a few weeks, the stone was de- 
tached and examined. Sure enough 
the slab had acquired wear marks 
identical to those on the original 
stone. Danish archaeologists now feel 
that the Hama mystery has been sat- 
isfactorily solved. 

2. The ancient farm animals. 
When the center decided to try to 
find out if the Hama stones were 
really plowshares, they made use of 
what archaeologists had always sus- 
pected were heavy animal yokes. 
These artifacts had been repeatedly 
discovered near the sites of ancient 
agricultural settlements. Archaeolo- 
gists had long thought that early man 
utilized animals, most likely oxen, to 
help him with his plowing chores, 
but nobody had ever put the theory 
to a test. So in true Iron Age fash- 
ion, Hansen and Nielsen hitched the 
yoke to an ox to see what would 
happen. The yoke, the ox and the 
plowshare worked together in 
efficient harmony, and thus proved 
what had always been merely a 
theory. 

3. Building techniques. There is 
really not too much difference be- 
tween Stone and Iron Age housing 
construction methods. The houses 
are actually more like huts and are 
built around a heavy rectangular 
framework of rough-hewn logs 
which is closed in with rough timber 
siding made weathertight by a thick 
coating of clay and thatching. The 
roof is made of sod. 

To test his theories of ancient 
housing, Hansen builds these huts 
and then sets fire to them and lets 


Science Digest 





OO 





them burn down to the earthen foun- 
dations. Then he carefully sifts 
through the ashes and compares 
what’s left with the excavated ruins 
of an actual primitive dwelling that 
appears to have been destroyed by 
fire thousands of years ago. From 
this the center has been able to get a 
good idea of how ancient man must 
have built his home. 

4. How he heated his house. Han- 
sen is also interested in finding out 
the practicability of ancient house de- 
signs under day-to-day living condi- 
tions. Both scientists and students 
have spent weeks in reconstructed 
Stone and Iron Age dwellings. And 
even though the nighttime tempera- 
tures have often fallen as low as 
5° F., they at no time have experi- 
enced any real discomfort. All they 
have needed to keep warm was a 
small fire. 

5. Ancient tools. When you see an 
ancient tool in a museum, it tends to 
look crude, clumsy and inefficient. 
Surprisingly, live-in projects such as 
this have demonstrated that the an- 
cient Danes’ houses, tools and other 
devices all performed remarkably 


Hans Ole Hansen builds huts in the style of ancient 
man and then deliberately burns them down to their 
very foundations. Below he speaks into a tape re- 
corder to record his observations of a burned _ hut. 
The man with a spear is dressed in primitive animal 
skins as a part of an educational TV film program. 


well—much more efficiently, in fact, 
than most experts had previously be- 
lieved possible. This was determined 
by day-to-day use of many of the 
tools such as hammers, crude wood 
planes, axes and digging implements. 

6. Weaving. Using old looms and 
following what are believed to be the 
ancient weaving methods, the center 
has discovered that the ancients were 
extremely good craftsmen. More im- 
portant in this instance, students and 
visitors are able to gain a sense of 
what it must have been like to live in 
this period and to be forced to rely 
on cumbersome manual techniques 
in producing cloth. 

7. Pottery-making. The ancient 
methods of pottery-making are all 
constantly practiced at the center. 
Carrying out the plan of cultivating 
“living history,” potters work in the- 
village as examples of ancient crafts- 
men. Students and visitors learn 
something not only about how pot- 
tery was made—but also what it 
must have been like to be the potter 
himself. 

8. The clay oven. Archaeologists 
used to refer contemptuously to a 

























This Iron Age village does not differ greatly from the Stone Age one in building style. Both 
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historical periods used crude sod-roofed huts as living areas. Both of the experimental vil- 
lages have animal herds, cultivated fields and skilled artisans, just like the originals. 


type of Iron Age clay oven as the 
“smoke oven.” Remnants of these 
ovens had been found on many occa- 
sions, and it was assumed that they 
performed poorly—after all, they 
had been built by ignorant Iron Age 
“savages,” reasoned some scientists. 
But no one had ever actually tested 
one of the ovens. When one was 
fired up at the center to find out just 
what it could do, the results were as- 
tounding. Instead of a crude, smokey 
contraption, the oven proved to be a 
remarkably efficient piece of equip- 
ment that, when properly stoked, 
gave off little smoke, put out a good 
deal more heat than an open fire of 
comparable size and was completely 
spark-free as well. 

9. How they farmed. Because the 
peoples of both the Stone and Iron 
Age cultures represented by the cen- 
ter’s primitive settlements were pri- 
marily farmers, no accurate picture 
of these eras would be possible with- 
out a comprehensive analysis of the 
techniques, crops and implements 
common to ancient agriculture. Stu- 
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dents from a variety of Danish 
schools are doing numerous agricul- 
tural experiments, taking advantage 
of crop and tool data gathered and 
correlated by archaeologists through 
both logical deduction and actual ex- 
cavations of ancient farming sites. 

The center has tilled fields with 
stone and wood plows (of the Hama 
type), sowed unimproved strains of 
wheat, barley and millet (closely re- 
sembling those varieties that once 
grew wild in Denmark) and _ har- 
vested crops with crude flint sythes 
—just as ancient farmers must have 
done. It’s no longer necessary to 
merely theorize about the problems 
that ancient man must have had to 
face in scratching out a living from 
the land—archaeologists at the cen- 
ter now know first hand what the an- 
cients had to face. 

10. Their farm animals. The cen- 
ter keeps an assortment of sheep, 
cattle and pigs at the village. These 
animals are all raised under primitive 
farming conditions, and they are all 
species either identical to or very 
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much like the breeds that roamed 
wild in Scandinavia in ancient times. 

There are no surviving breeds of 
ancient pigs—so scientists had to try 
breeding their own “primitive” pigs. 
They cross-bred modern swine and 
wild boars to come up with a breed 
quite similar to the kind that ancient 
man must have raised. 

11. Wool and hides. In conjunc- 
tion with the live animal studies, in- 
vestigators are also looking into the 
ways in which primitive peoples uti- 
lized various animal byproducts, 
such as wool and hides. Materials 
obtained from the center’s animal 
population are often used to make 
replicas of primitive clothing items, 
and the skeletons are periodically 
checked against Stone and Iron Age 
museum specimens, to determine just 
how closely the physical characteris- 
tics of the center’s animals parallel 
those of ancient livestock. 

12. Ancient man himself. Archae- 
ology studies the remnants of past 
cultures—the tools, weapons, art 
work and other relics that survive 
the ages. But how often does science 
have a chance to observe the dead 
man himself—brought back to life, 
in a way, by the persons who spend 
months living in his environment? 

Students and scientists have 
learned what it’s like to wear rough 
animal skins, to go without shoes in 
the cold spring mud, to tend the ani- 
mal herds and to harvest the meager 
crops produced by hard work and 
primitive tools. This, more than any 
other discovery about ancient man, is 
the most revealing. _ 

The Historical Archaeological Ex- 
perimental Center is located not far 
from Copenhagen, Denmark, on a 
75-acre tract of rolling green farm- 
land near the little village of Lejre. 
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The money for the project came 
from the Carlsberg Foundation, set 
up in the 19th century by J. C. Ja- 
cobsen, who among other things, 
brewed Carlsberg Beer. 

Hansen was able to get the back- 
ing from the Carlsberg Foundation 
largely because of the support he re- 
ceived from two noted Danish ar- 
chaeologists: Prof. P. V. Glob, direc- 
tor of the Danish National Museum, 
and Axel Steensberg of the Danish 
Academy of Sciences and Letters. 
Even though Hansen was just a grad- 
uate student at the time, he was able 
to excite the interest of these two 
important scientists mainly on the 
strength of their own intense interest 
in the principle of imitative experi- 
mentation. 


Support and acceptance come 


In the beginning, much of the 
Danish archaeological community 
was skeptical of the project despite 
the support of the Carlsberg Founda- 
tion, Glob and Steensberg. But in the 
past few years the large majority of 
Denmark’s archaeologists now sym- 
pathize with the aims and activities 
of the center. The general public, 
too, has given the center its support. 
Last year over 50,000 people from 
all over the world flocked to see an- 
cient history brought back to life in a 
fascinating 75-acre test tube. 





For further reading 


The Dawn of European Civilization. 
Gordon Childe. London 1948. 


Denmark in History. J.H.S. Birch. Lon- 
don 1938. 


A History of Denmark. J. Danstrup. 
Copenhagen 1949. 
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AVIATION © 


The weird 
things 
that happen 
when planes 


and birds 


collide 


by Henry Lansford 


HE PLANE landed on three en- 
gines. Its wing was pock- 
marked with holes and the fuselage 
was covered with blood . . . . Holes 
in the wing were up to 10 inches 
wide. The cowlings on all four en- 
gines were dented. So were parts of 
the wing.” 
A military aircraft returning from 
a combat mission? No, this quotation 
from a wire-service story that ap- 
peared in The Denver Post not long 
ago describes a DC-6 airliner that hit 
a flight of geese at 9,500 feet over 
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Michigan. The crew and 58 passen- 
gers were lucky; nobody was hurt. 

Dr. Warren L. Flock of the Uni- 
versity of Colorado can tell you about 
some collisions between birds and 
aircraft in which pilots and passen- 
gers were not so lucky. Dr. Flock, a 
professor of electrical engineering, is 
one of many scientists seeking solu- 
tions to this growing problem. 

“Fatalities and considerable dam- 
age have resulted from collisions be- 
tween birds and aircraft,” Dr. Flock 
says. “An astronaut was killed while 
piloting a plane in Texas. A commer- 
cial aircraft crashed on takeoff in 
Boston, and another airliner crashed 
in Maryland after colliding with a 
whistling swan.” 

The Boston crash occurred in 
1960, when an Electra with 72 per- 
sons aboard flew into a flock of star- 
lings just after it lifted off the run- 
way. The bodies of the birds choked 
the Electra’s engines, and it crashed, 
killing 62 persons and seriously in- 
juring nine. 

In 1962, a Viscount airliner, car- 
rying 13 passengers and a crew of 
four, flew into a flock of whistling 
swans while cruising over Maryland 
at 6,000 feet. The horizontal stabi- 
lizer hit one of the big birds, and the 
plane went out of control and 
crashed, killing everyone aboard. 

In addition to taking lives, colli- 
sions with birds run up enormous re- 
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pair bills. Dr. Flock points out that 
the U.S. Air Force spends about $10 
million every year repairing aircraft 
damaged by birds. 

“In 1965,” he says, “bird strikes 
required the replacement of 75 jet 
engines costing to $130,000 each.” 

Dr. Flock, an electrical engineer 
by profession and a birdwatcher by 
avocation, is working to develop 
radar techniques that federal air con- 
trollers can use to steer pilots away 
from large flights of birds. 

““We’ve established the ability of 
radar to detect flying birds,” he says, 
“although many persons, including 
some involved with operating radar 
systems, are quite unaware of this 
capability. Most radar operators 
aren’t interested in birds, so they 
haven’t been expecting to see bird 
echoes. It’s necessary to know how 
to look for bird echoes, which may 
not be at all obvious in normal oper- 
ations.” 

After thinking about the bird- 
plane problem for some time, Dr. 
Flock began experimenting in the 
spring of 1967. The Federal Aviation 
Administration (FAA) cooperated 
by allowing Dr. Flock to work with 
its facilities at the Traffic Control 
Center in Longmont, Colo., and at 
other locations. His current study 
program is supported by a grant from 
the Air Force Office of Scientific Re- 
search. 
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Using the FAA air route radar, 
Dr. Flock has concentrated on track- 
ing bird movements in the Central 
Flyway, a migration route that takes 
birds between Canada and the Gulf 
of Mexico over the Great Plains. 

By making time-expgsure photo- 
graphs of radar screens, he has 
worked out techniques for recogniz- 
ing and recording bird echoes on the 
radar. He has followed bird move- 
ments over eastern Wyoming, west- 
ern Nebraska and other areas sur- 
veyed by the network of radar sta- 
tions that feed their signals to the 
Longmont center. 

Collisions between birds and air- 
craft are most common in coastal 
areas, where waterfowl are plentiful, 
and along routes of seasonal bird mi- 
gration such as the Central Flyway. 
The Denver area, far from the coasts 
and away from the major flyways, is 
not much troubled with bird-aircraft 
collisions. 

The FAA’s Denver Area Office re- 
ports it has known of only two bird 
strikes in this vicinity in the past 
seven years. The first involved a 
duck which collided with a Cessna 
210 and tore a hole in the leading 
edge of the wing as it approached 
the Jefferson County Airport. The 
other involved a small bird which 
broke through the windshield of a 
Stinson flying at 14,000 feet over 
Rollins Pass. Both aircraft landed 
without further incident. 

Fortunately, crashes like the ones 
in Boston and Maryland also are 
fairly uncommon, and your chances 
of becoming a statistic in bird strike 
incidents are extremely slim. 

In the first place, most commercial 





Reprinted with permission from Empire Maga- 
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airliners now cruise well above the 
altitudes at which most birds fly. Sec- 
ond, multi-engine airliners can keep 
flying even if one engine is knocked 
out. And finally, at present cruising 
speeds most parts of an airplane, in- 
cluding the windshield, will with- 
stand the impact from one or several 
small birds. The greatest danger is 
from large birds, like the whistling 
swan, or from large flocks of small 
birds, like the starlings that caused 
the 1960 Boston crash. And the pe- 
riod of greatest danger is during 
takeoff, when the aircraft is most 
likely to encounter birds and is most 
vulnerable to their effects. 

But if you’re a military pilot, 
flying single-engine jets at low alti- 
tudes and high speeds, the odds are 
not so good. At one Air Force base 
in Texas, two pilots were killed in 
separate bird strikes in barely over a 
year. The first died in October 1966 
when his T-37 hit a sandhill crane. 
The second was killed the next Octo- 
ber in a collision between his T-38 
and a large unidentified bird. 

In two years, the Royal Canadian 
Air Force lost seven F-104 Starfight- 
ers to bird strikes. All seven pilots 
were saved by an efficient ejection- 
seat system, but the Starfighters, 
worth about $1.5 million apiece, 
were demolished. 

Most attacks on the problem of 
bird-aircraft collisions fall under one 
of three headings: elimination, ma- 
nipulation, or accommodation. These 
three approaches range from one ex- 
treme to the other in their regard for 
ecology, the science which studies na- 
ture’s communities of plants and ani- 
mals as complex systems of interact- 
ing elements. 

Elimination is sometimes referred 
to by its practitioners as “direct con- 
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trol,” which is a brisk and tidy eu- 
phemism for slaughtering birds. In 
addition to being repugnant to orni- 
thologists as well as most people of 
average moral sensitivity, this method 
is not nearly as simple as it may 
seem. Large bird populations have a 
way of expanding or rearranging 
themselves very promptly to fill the 
vacuum that is created when a few 
hundred or a few thousand birds are 
killed off. Thus direct control doesn’t 
work very well unless an entire spe- 
cies is controlled into extinction. 
Even then, the vacuum will probably 
be filled by birds of another species. 


Manipulate or accommodate? 


Manipulation of bird habitats 
around airfields is sounder ecologi- 
cally than direct control, but it is far 
from a perfect solution. In its sim- 
plest form, habitat manipulation is 
practiced by the farmer who puts a 
scarecrow in his cornfield. Efforts at 
habitat manipulation around airfields 
have ranged from putting out noise- 
makers to bulldozing hills and black- 
topping nesting areas. 

Accommodation, the third ap- 
proach, is by far the most attractive 
to those who believe that man ought 
to be able to use his scientific knowl- 
edge and technological skill to 
achieve harmony with the natural 
world rather than to attack it head- 
on. Its basic premise is fairly simple: 
birds, like high mountains and thun- 
derstorms, are indeed a hazard to 
aircraft. But since it is probably un- 
feasible and certainly unwise to elim- 
inate this hazard entirely, why not 
concentrate on learning when to ex- 
pect it and how to avoid it? 

Advocates of this approach point 
out that airport planners wouldn’t 
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choose a site with a mountain at the 
end of the main runway. Shouldn’t 
we give equally serious considera- 
tion, they ask, to avoiding nesting 
areas and feeding grounds and fly- 
ways? Our weather services and air 
controllers work very hard to locate 
thunderstorms and to help pilots 
avoid them; isn’t it sensible to try to 
do the same for large flocks of birds? 

One of the most heavy-handed ef- 
forts to control bird-aircraft colli- 
sions is the running battle that has 
gone on for more than a quarter-cen- 
tury between the U.S. Navy and sev- 
eral hundred thousand albatrosses 
that nest on Midway Atoll in the Pa- 
cific. 

The albatrosses were there first, 
and they were not greatly disturbed 
by the construction of a Navy air- 
field on the island just before World 
War II. Nor were they much both- 
ered by the war itself or by the big 
airplanes that have arrived and de- 
parted frequently ever since. But the 
albatrosses—gooney birds to the 
Navy men—very definitely bother 
the airplanes. 

Between 300 and 400 aircraft col- 
lide with albatrosses at Midway 
every year. One out of five of these 
aircraft either abandons the takeoff 
or jettisons fuel and lands again to 
inspect the damage. The damage is 
often substantial as a full-grown goo- 
ney bird has a wingspan of seven 
feet and is heavy enough to smash a 
radome or demolish a propellor. 

The Navy first tried direct control. 
During the spring of 1957, more 
than 6,000 albatrosses were “re- 
moved” (another tidy euphemism). 
The next year 4,000 more were 
killed. But by 1962 the albatross 
population in the area enclosed by 
the runways had increased again to 
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Seriously damaged wing of this airplane was 
result of a collision between several sandhill 
cranes and the plane. Luckily for pilot and 
crew of the aircraft, a safe landing was made 
and no one was hurt. But not all such inci- 
dents end that well. Many are even disastrous. 


more than 1,000 breeding pairs. 

Dr. Lorus J. Milne, writer and 
professor of zoology at the Univer- 
sity of New Hampshire, has pointed 
out that the Midway albatross popu- 
lation is estimated to include more 
than a third of the world’s Laysan al- 
batrosses and a sixth of the black- 
footed species. Thus a successful ef- 
fort at direct control on Midway 
could help send these two species the 
way of the Steller’s albatross, which 
has been extinct since 1933. 

After strong protests were made 
by conservationists and the public, 
the Navy turned to habitat manipula- 
tion. A task force of Seabees 
chopped away dunes that produced 
updrafts used by the gooneys for 
soaring and_ blacktopped nesting 
areas all around the airfield. 

At the same time, more Seabees 
with bulldozers landed on Green Is- 
land, 70 miles west of Midway. They 
leveled off 16 landing strips for the 
gooney birds, which are notorious 
for their unskillful and graceless 
landings. But when-the breeding sea- 
son arrived, the gooneys ignored 
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Green Island and flocked back to 
Midway as usual. And an average of 
one out of every 100 aircraft flying 
from Midway continued to hit an al- 
batross on takeoff or landing. 

The U.S. Air Force found that 
most bird-aircraft collisions happen 
on the airfield or within a mile of the 
runway. Thus the Air Force feels 
that intelligent manipulation of bird 
habitats around airfields may be an 
important part of a solution. 

For more than eight years, the Air 
Force Office of Scientific Research 
has sponsored a continuing study by 
Dr. William J. Hamilton III, of the 
University of California at Davis. On 
the theory that the key to habitat 
manipulation is an understanding of 
bird behavior, Dr. Hamilton and his 
graduate students are studying the 
flocking, travel, roosting, feeding and 
other activities of the starling. 

The AFOSR is also supporting 
CU’s Dr. Flock in his study, which is 
based on accommodating to the 
hazards of bird movements. Other 
groups are also working with radar 
techniques for tracking birds. A 
group at Johns Hopkins has experi- 
mented with distinguishing between 
radar echoes from different kinds of 
birds. The Weather Bureau, in the 
spring of 1968, used its meteorolog- 
ical radar stations to study the mi- 
gratory habits of whistling swans. 
And radar is the key element of Op- 
eration Birdtrack, a bird warning 
system being tested by the Royal Ca- 
nadian Air Force. 

After losing several million dollars 
worth of Starfighters to bird strikes, 
the RCAF assembled a group of 
biologists, meteorologists and radar 
specialists to attack the problem. This 
group observes bird movements on 
radar screens, using techniques simi- 


36 


lar to Dr. Flock’s to show the indis- 
tinct bird echoes as recognizable pat- 
terns. Then the group uses its collec- 
tive knowledge of bird migration hab- 
its in relation to weather conditions to 
forecast the birds’ movements several 
hours in advance. 

According to RCAF Squadron 
Leader G.W. Ovans, “The first at- 
tempt to provide operators with 
local bird movement warnings and 
forecasts was made at the Canadian 
Forces Base at Cold Lake, Alberta. 
In that it was our first attempt, the 
results were encouraging.” 

The official report on the 1966 
pilot project expresses cautious opti- 
mism. It says that “there does not 
seem to be any reason why, given 
improved tools, techniques and train- 
ing, a specialized team could not 
achieve much higher accuracy and 
really worthwhile results.” 

It is quite conceivable that, given 
sufficient time, money and motiva- 
tion, the advocates of “direct con- 
trol” could solve the bird-aircraft 
problem by eliminating all the star- 
lings, whistling swans and other 
feathered hazards from the face of 
the earth. Man has a natural talent 
for this kind of solution. Without 
even trying, we have gotten rid of 
the passenger pigeon, the Steller’s al- 
batross and other species. 

A wiser solution will result if we 
work toward accommodating to the 
hazards of birds. As with so many 
problems involving man and nature, 
the fundamental question seems to 
be not “what can we do” so much as 
“what should we do.” 





For further reading 
Fowled Air. FAA Aviation News. Fed- 
eral Aviation Administration. March 
1968, page 8. 
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in Earth’s atmosphere? What part the sun 
plays in the five ways the world may end? 





... that the world’s smallest monkeys—pigmy 
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. . . how computers 
are programmed to 
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human factors? 
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Diagnosing 
disease 

by 
computer 


HEN A NEW PATIENT enters 

the Institute of Living, a psy- 
chiatric hospital in Hartford, Conn., 
his case history goes not into a file, 
but into a UNIVAC 494 computer. 
The unique system, which is oper- 
ated by TravCom, Inc., promptly 
comes up with a diagnosis and pre- 
scribes treatment. To keep the ma- 
chine abreast of the patient’s con- 
dition, nurses feed data into it at the 
end of every shift. 

Retrieval of the information 
makes the old system of files and 
charts look cumbersome. A doctor, 
nurse or administrator simply re- 
quests information from the com- 
puter and it appears immediately on 
a TV-like screen. The data includes 
the patient’s state of health at any 
point, his medication, comparisons 
of him with the “norm” and _ his 
financial history. The machine will 
even predict the course the disease is 
likely to run and the drugs that will 
probably be most successful in treat- 
ing it. 
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Patient profile produced by computer is all 
part of a new information system being tested 
at the Institute of Living in Hartford, Connect- 
icut. Data is fed into computer, which diag- 
noses the disease and stores the information. 


Sometimes UNIVAC comes up 
with a surprise. A recent group of 
patients admitted to the Institute 
were diagnosed by the computer as 
schizophrenics of one type or an- 
other and the appropriate treatment 
prescribed. The patients showed 
unquestioned improvement under the 
computer-dictated regimen. At this 
point, someone discovered that the 
patients’ problems before admission 
had been alcoholism, not schizophre- 
nia. 

“But the schizophrenia treatment 
is working; the patients are doing 
fine,” says Dr. Bernard C. Glueck, 
Jr., the Institute’s director of re- 
search. “There’s hope that we’re on 
the trail of a whole new approach to 
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alcoholism. It’s a classic example of 
the job a computer can do in sorting 
out symptoms that doctors have been 
missing for years.” 

The computer can do the job sim- 
ply because it can record, recall and 
correlate more information about pa- 
tients than was ever possible before, 
he points out. And it can do it at top 
speed. Some 7,000 deformed babies 
were born before medical laboratories 
were able to put the blame on the 
drug thalidomide. Medical computers 
programmed with a system like that 


Another Ice Age? 

Is a catastrophic climate change in 
store for the world within a few dec- 
ades? 

Polar explorer Bernt Balchen, the 
man who flew Admiral Byrd to the 
South Pole in the 1920s, thinks such 
a climate change may occur as a re- 
sult of the disappearance of the 
Arctic ice pack, an event he forsees 
happening in the 1970s. The ice is 
steadily thinning, he maintains, citing 
reports on ice thickness going back 
to 1893. If the ice does disappear, a 
number of experts think it wouldn’t 
reform again. 

The result of an ice-free Arctic 
Ocean might well bring on the cli- 
mate changes Balchen predicts. The 
northern ice cover is a region of high 
pressure that deflects storm paths to 
the south. If the ice cover did not 
exist, storms might move north, de- 
priving the central United States and 
central Eurasia of rainfall they need 
to produce crops. But the winds 
blowing off the Arctic Ocean would 
become moist, producing almost con- 
stant snowfall on the mountains in 
the path of the winds. 
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at the Institute could have isolated 
thalidomide as the cause by the time 
the third tragic child had been born. 

Another advantage to the system 
is its security, say TravCom 
Officials. Only persons authorized to 
have access to certain portions of the 
patients’ records can get them from 
the computer. 

“The system is all we hoped it 
would be, and more,” says Dr. John 
Donnelly, psychiatrist and chief of 
the Institute. “I don’t think we could 
get along without it now.” 


This constant northern snowfall 
would begin the formation of new 
giant ice sheets like those that once 
moved south across North America 
and Eurasia. 

Don’t start planning to move to 
the southern hemisphere yet. Most 
experts think Balchen’s fears are ex- 
aggerated. Dr. Norbert Untersteiner 
of the University of Washington 
notes that the Arctic ice varies 
widely in thickness depending on 
season and location. In the central 
Arctic, it’s many yards thick but be- 
tween ice floes it may measure only a 
few inches. About a quarter of the 
pack melts each summer. 

Consensus among polar specialists 
is that the trend is towards cooling, 
not warming, in recent years. Joseph 
O. Fletcher cites the recent appear- 
ance of pack ice around Iceland 
again to confirm the cooling temper- 
atures. 

A number of specialists agree with 
Balchen, however, that the ice cover 
of the Arctic Ocean is “vulnerable.” 
A moderate increase in solar heat, or 
a change in the transparency of the 
atmosphere could melt the ice. Since 
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the Arctic ice floats on water, the 
melting would not raise the level of 
the world’s seas because floating ice 
displaces as much water as the water 
produced when the ice melts. 





Physics for girls only 


Girls traditionally shy away from 
the field of physics, but a Moline, 
Illinois, high school has been having 
success with an all-girl physics class 
they started two years ago. This year, 
physics enrollment is up 58 percent 
for the school as a whole. The girls 
perform experiments to find basic 
principles, using mathematics only to 
develop the results of their observa- 
tions. Girls and boys are segregated 
in separate classes because when a 
boy and girl are paired as partners 
for a lab experiment, the girl invari- 
ably assumes what she thinks of as 
her proper role as a spectator. 





Chinese food mystery solved 
The “Chinese Restaurant Syn- 
drome” experienced by some persons 
after eating Chinese food is due to a 


normal response to monosodium L- 
glutamate (M S G), a widely-used 
food additive. A report in Science 
describes how a team from the Al- 
bert Einstein College of Medicine 
fed susceptible subjects each of the 
ingredients in the popular Chinese 
wonton soup. Only MSG provoked 
symptoms—burning sensations, fa- 
cial pressure, chest pain. When a 


~ large number of normal subjects ate 


MSG, all but one developed the same 
symptoms. Why does Chinese soup 
in particular bring on the syndrome? 
The research team points out that 
prior ingestion of food protects indi- 
viduals from the effects of MSG but 
that soup, which contains large 
amounts of the substance, is nor- 
mally eaten first. 





Spreading primordial ooze 

The age of rock samples from the 
underwater Mid-Atlantic Ridge sup- 
ports the controversial theory of 
“continental drift,” but as the rocks 
tell it, it’s more like middle-ocean 
spread. 

General Electric scientists recently 
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dated four samples of rock from the 
ridge that have been dredged up by 
a Geological Survey of Canada expe- 
dition. The rock from the center of 
the valley separating the two ridges 
that form the Mid-Atlantic Ridge is 
comparatively young—about 13,000 
years old. Four miles away from the 
center, the rock is 290,000 years old. 
Rock samples from 10 and 36 miles 
away are 740,000 and 8,000,000 
years old, respectively. 

The distribution of ages is consist- 
ent with the theory that the ocean 
floor is spreading out on both sides 
from the Mid-Atlantic Ridge. The 
rock in the center would be new 
magma forced up through the rift 
surface at the site of the ridge by 
convection currents deep within the 
earth. As the new rock appears, it 
thrusts the old rock farther and far- 
ther away. At the same time, the 
spreading floor slowly drives the con- 
tinents apart. 

The spreading of the ocean is not 
a cause for immediate alarm. It’s es- 
timated that the outward movement 
is taking place at the rate of just one 
inch a year. 





Health hints for exotic pets 
Where do you inoculate a turtle? 
What can you feed a finicky snake? 
Does a monkey need vitamins? 
Americans are buying more and 
more exotic pets, but as yet few 
American veterinarians know how to 
deal with them. One who does is 
James C. Rousch, D.V.M., an animal 
surgeon at Manhattan’s Animal 
Medical Center. He counts monkeys, 
wildcats, kinkajous, coatimundis, 
weasels, crocodiles, snakes and other 
strange creatures among his regular 
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Cancer can spread wildly, and it travels much 
like an earthworm, according to a research 
team at the Chester Beatty Institute in London. 
This photograph shows how the cancer cell 
grips a millipore filter. Normal, healthy cells 
stick to each other, and not to the filter. 
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patients. Here’s some of his advice 
from the Friskies Research Digest: 
Monkeys: Simians usually need vi- 
tamins and minerals to prevent a 
crippling ailment known as simian 
bone disease that results in broken or 
malformed limbs. Most susceptible 
are the attractive little South Ameri- 
can species—Wooly, Capuchin, Spi- 
der, Squirrel—often seen in pet 
shops. It’s a good idea, too, to check 
monkeys yearly for tuberculosis. 
Wildcats: These cats also are sus- 
ceptible to simian bone disease—ac- 
tually secondary nutritional hyper- 
parathyroidism—and it’s usually due 
to an all-meat diet low in calcium. 
The prescription: vitamins and min- 
erals. Young wildcats often develop 
feline enteritis, an inflammation of 
the intestines, but they can, and 
should, be vaccinated against it. 
Turtles: Abcesses and tumors are 
common in turtles. Dr. Rousch rec- 
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ommends cutting out the masses and 
closing the incision with fine stainless 
steel wire. Postoperative treatment 
calls for antibiotics, injected in the 
loose skin just behind the turtle’s 
hind leg. Old turtles (and old croco- 
diles, too) sometimes get chronic ne- 
phritis, a kidney inflammation, that 
requires a low-nitrogen diet and fluid 
injections. 

Snakes: Captive snakes may refuse 
to eat. You can maintain them with 
injections but eventually they'll lose 
weight and develop wrinkles. To re- 
vive their interest in food, try lubri- 
cated chicken hearts stuffed with 
bone meal; you'll have to push them 
gently down the snake’s throat. 
Snakes get colds frequently, too; one 
treatment is injections of diluted tet- 
racycline. 


Up-tight dogs 

Tense, nervous breeds of dogs have 
been found to have abnormally high 
amounts of magnesium and man- 
ganese in their spinal fluid, says Dr. 
James O. Wear of the Omaha Veter- 
ans Administration Hospital. He ana- 
lyzed the cerebrospinal fluid from 
the backbones and brains of eight 
purebred pointers bred for nervous- 
ness. The dogs were so sensitive that 
a noise made them freeze for periods 
up to an hour. When small amounts 
of the fluid from nervous dogs were 
exchanged with fluid from normal 
dogs, the normal animals developed 
temporary nervous characteristics. 
Normal fluid had no effect on ner- 
vous dogs. “The difference in magne- 
sium and manganese levels must be 
due to a difference in metabolism of 
the two strains, since their intake of 
trace metals should be the same,” 
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says Dr. Wear. Whether or not hu- 
man nervous disorders can be 
treated by adjusting levels of these 
metals in people isn’t known. 


King Henry “the Punchy” 


Henry VIII has been maligned. 
True, he did lop off the heads of a 
few wives, but he didn’t have sy- 
philis, according to a London doctor. 
Henry’s erratic behavior in later 
years stemmed from his athletic ac- 
tivities, particularly jousting, says Dr. 
Norman Barrett of St. Thomas’ 
Hospital, London. Neither Henry’s 
mistresses nor his children exhibited 
syphilis, and Henry never showed 
the insanity characteristic of the late 
stages of the disease. Henry did joust 
regularly for 20 years and was hurt a 
number of times. After one incident 
in 1536, his character changed com- 
pletely, possibly because of brain in- 
juries similar to those suffered by 
prize fighters of today. Henry wasn’t 
insane, according to Dr. Barrett. He 
was just “punchy.” 


St. Peter’s Throne isn’t 


The throne of St. Peter in St. 
Peter’s Basilica in Rome isn’t old 
enough to have been used by the 
first-century saint, carbon 14 dating 
shows. Tests on the wood and ivory 
throne conducted at Rome Univer- 
sity indicate that the wood dates 
from several centuries after the birth 
of Christ. The amount of carbon 14 
in a once-living organism—in this 
case the wood—indicates when the 
organism died. Meanwhile, the 
throne, encased in bronze, remains 
above the altar in the apse of the 
Basilica. 
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AEROSPACE 





Today’s orbiting craft are providing a 
sky-high look at the weather that helps 
meteorologists track storms and spot fog 
and snow. Tomorrow, satellites may make 
three-week weather forecasts a reality. 


by Barbara O’Connell 


WO OR THREE TIMES a day, a 
facsimile machine in the Federal 
Government’s Environmental Sc i- 
ence Services Administration build- 
ing in Suitland, Maryland, whirs gen- 
tly and out pop several 8 x 10 black 
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and white photographs, each show- 
ing an area of the earth’s surface 
some 4,000,000 square miles in ex- 
tent. One picture covers eastern Can- 
ada, the eastern United States and 
northeastern South America; the 
next displays the western half of the 
continents. The photographs are 
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coming directly into the facsimile 
machine from a special camera in a 
weather satellite passing over Suit- 
land at a height of some 700 miles. 
They were snapped just minutes be- 
fore. 

During the same 24-hour period, 
picture data from another weather 
satellite is coming into Suitland by 
wire from stations in Fairbanks, 
Alaska and Wallopps Island, Vir- 
ginia. These picture signals, which 
cover the entire globe, are displayed 








on a kinescope one line at a time, 
then photographed. A high-speed 
computer processes the individual 
photographs into a mosaic picture 
that shows weather patterns of the 
entire globe. 

Day in and day out, the picture 
taking process continues; since U.S. 
weather satellites began snapping 
pictures in earnest back in 1960, 
more than 1,100,000 photographs of 
the world’s weather have been taken 
and transmitted back to earth. 


Hurricane Alma of 1966 is plainly visible in 
this portion of a photograph snapped by 
NASA's Nimbus 2 satellite over Florida. Nim- 
bus tracked the storm for six days. The 
degree of banding in the hurricane’s spiral lets 
meteorologists estimate speed of its winds. 


Satellites spot fog, (below left) in this ESSA 
shot of western United States. Fog in Cali- 
fornia’s Sacramento and San Joaquin Valleys 
appears as long, blurry white blob running 
parallel to coast. Latitude-longitude lines and 
land outlines are supplied by the computer. 


Every time APT satellites pass over John B. 
Tuke’s home in Stranraer, Scotland, he re- 
ceives a photograph of the local weather con- 
ditions on his home-built photo recorder. 
About 400 APT stations exist across the 


world; most are operated by weather stations. 
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You’ve probably seen some of these 
pictures on your local news show 
and been able to pick out such easy- 
to-identify features as the tight coil 
of a tropical storm. A trained meteo- 
rologist can do far more. Given a 
good photograph, he can pick out an 
ice-covered Jake as small as two 
miles in extent or a burgeoning 
storm system too small to be spotted 
from the surface of the earth. In the 
comparatively brief time that 
weather satellite data has been avail- 
able, it’s become a useful aid to sur- 
face observations; in the future, most 
weathermen think, it will be invalu- 
able. 

Essentially, four kinds of weather 
satellites are responsible for this new 
kind of weather information. The 
Environmental Science Services Ad- 
ministration—mercifully shortened 
to ESSA—has five small wheel- 
shaped satellites spinning around the 
earth at present, the last of which 
was sent into orbit on February 29 
of this year. Three of these craft 
have a camera system referred to as 
APT (Automatic Picture Transmis- 
sion) that provides local photographs 
to some 400 ground stations all over 
the world; the other two craft in- 
corporate a delayed picture system 
called AVCS (Advanced Videcon 
Camera System) in which picture 
data is stored aboard, read out to 
ground stations, then transmitted to 
Suitland. ESSA, in turn, provides 
the data to weather stations across 
the country. Later this year, ESSA 
will orbit a bigger satellite called M- 
ITOS that’s shaped like an egg car- 
ton with wings and will contain both 
cameras in a single craft, plus a num- 
ber of other sensors. 

Before ESSA puts a satellite into 
orbit, its instrumental load is thor- 
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oughly tested on research weather 
craft operated by NASA’s Goddard 
Space Flight Center at Greenbelt; 
Maryland. NASA expects to have its 
newest research satellite, Nimbus 4, 
in orbit some time this spring. The 
craft, which will fly some 600 miles 
above the earth, replaces Nimbus 3, 
which plunged into the Pacific Ocean 
last spring as it was being launched. 
It’s the first launch failure in the 
weather satellite program. The pre- 
decessor of Nimbus 3, Nimbus 2, re- 
mained aloft for over two years, 
snapping high-resolution infrared 
photographs of the nighttime world 
as well as daylight photographs. 


Two ‘stay-putnics’ 


There’s another NASA satellite, 
too, the ATS (Applied Technology 
Satellite) that orbits the earth at 
23,000 miles in such perfect synch- 
ronization with the earth’s rotational 
speed that it is always at a fixed 
point above the globe. Referred to as 
the “stay-putnics,” the two ATS sa- 
tellites have a number of chores, one 
of which is weather photography. As 
yet, they’re the only weather satel- 
lites to snap color photagraphs of the 
earth. 

Together, these four kinds of sa- 
tellites can already provide meteorol- 
ogists with a look at the world’s 
weather that makes up in sheer 
quantity what it lacks in quality. A 
satellite orbiting the earth at 600, 
700 or 23,000 miles obviously can’t 
provide the kind of detail available 
from direct sensors on the ground or 
in aircraft or balloons. But remote 
sensors in satellites can provide an 
incomparable overall view of the 
earth, including a number of areas 
which meteorologists ordinarily 
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never see. Only 20 percent of the 
world’s surface, it’s estimated, is cov- 
ered by direct observations; weather 
satellites can scan the entire globe in 
a single day. 

“What the remote sensor lacks in 
precision at a point, it usually makes 
up for in sampling density in both 
space and time,” David Atlas of the 
Department of Geophysical Sciences 
at the University of Chicago told the 
American Meteorological Society re- 
cently. The accuracy obtainable with 
satellite sensors, he added, “may be 
equivalent to that of a very large 
number of direct measurements.” 


Pictures tell the story 


What, exactly, can weather satel- 
lites do at this early stage in their 
history? Until now, the weather in- 
formation provided by the ESSA 
craft, ATS, and even the advanced 
Nimbus 2 has consisted almost en- 
tirely of pictures—day and night 
photographs of the earth’s surface 
and cloud cover. But a trained me- 
teorologist can do amazing things 
with pictures. At Kennedy Airport in 
New York, for example, weather 
personnel annotate photos from the 
airport’s own APT facility to show 
pilots the location of storms, the jet 
stream, fog, snow and clear weather, 
among other weather systems. A typ- 
ical map may show a storm center 
off the east coast of the U.S., snow 
further inland and clear weather 
over the mid-Atlantic and Caribbean. 
Information like this is particularly 
helpful to pilots flying transocean 
routes where little surface informa- 
tion is available. 

Current satellite photographs have 
a number of oceanographic applica- 
tions, too. Ice-forecasting centers in 
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the North Atlantic use them to deter- 
mine the extent of the sea ice and 
the stage of its formation or 
breakup. By noting the movement of 
the ice in consecutive photos, meteo- 
rologists can even track ocean cur- 
rents. They can also make a rough 
estimate of the state of surface wa- 
ters in a sunlit photograph; the size 
and brightness of the glint in the pic- 
ture correspond to the roughness of 
the water. The infrared sensors 
aboard the Nimbus craft come in 
handy, too, to map sea surface tem- 
peratures. 

On land, satellite data is used to 
spot snow cover and its depth, an 
important task in the western U.S., 
where snow run-off is a potential 
water source. Snow spotting is tricky, 
though; you have to know the ter- 
rain, because snow on a Nebraska 
stubblefield looks entirely different 
than snow in a Colorado forest. In a 
non-forested area, a meteorologist 
should be able to fix the snow 
boundary with a plus or minus accu- 
racy of ten miles and estimate its 
depth by measuring the comparative 
brightness of the white area. He can 
do much the same for ice on inland 
waters. Satellite data has also been 
used to locate moist areas in the 
Middle East for locust control pro- 
grams. The moist areas, as might be 
expected, appear darker in satellite 
photographs. 

Sometimes even the best-trained 
meteorologists go astray in interpret- 
ing satellite data. In the early days of 
satellite photography, weathermen at 


High-speed computers process weather satel- 
lite data into daily mosaics that show weather 
patterns over the entire globe. ESSA 7’s 
Advanced Videcon Camera System took the 


Photographs to produce this view of the cloud- 


covered nothern hemisphere January 26, 1969. 
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ESSA’s Suitland base referred to a 
small bright spot in the southwestern 
United States as a cloud. Myster- 
iously, however, the “cloud” per- 
sisted for month after month in the 
same place. Eventually, it was identi- 
fied as White Sands, New Mexico, 
now recognized as the brightest spot 
in the U.S. 

The most dramatic use for 
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weather satellite data until now has 
been in predicting violent tropical 
storms. “In the past five or six 
years,” says Arthur W. Johnson of 
ESSA, “no major tropical storms 
have arrived by surprise due to satel- 
lite photographs.” Tropical storms 
often form in remote areas and by 
the time they reach a populated area 
and are spotted, they’re major dis- 
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No less than five hurricanes raging over a 
third of the earth’s surface are shown on 
this satellite photo map (above) compiled 
from pictures taken on September 14, 1967, 
by ESSA 5. On Nimbus infrared view of the 
nighttime weather (left) taken by HRIR sensor, 
Great Lakes are warmer than the land and 
appear darker in color; clouds are colder 
than land or water and appear much lighter. 


turbances. A ship or aircraft can eas- 
ily miss the early stages of a hurri- 
cane or a typhoon in the far reaches 
of the ocean, but the satellite’s global 
view immediately identifies the suspi- 
cious system. Hurricanes and ty- 
phoons have a distinctive coiled pat- 
tern that’s easy to spot on a satellite 
photo, even in the early stages. Last 
October, two ESSA satellites made it 
possible to keep a close watch on 
Hurricane Gladys long before it 
reached the Florida Coast. In Sep- 
tember 1967, ESSA 3 located young 
Typhoon Opal, then some 1,000 
miles southeast of Japan. 

From the tightness of the storm’s 
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coil, or spiral, and the degree of ov- 
ercast, meteorologists can even pre- 
dict the speed of wind in a hurricane 
or typhoon to within 20 knots. 
Twenty knots, as one meteorologist 
points out, doesn’t make much 
difference when the wind is roaring 
at hurricane speeds of 150 knots or 
so an hour. 

One of the most interesting future 
uses of weather satellite pictures may 
be in the prediction of tornados, the 
violent storms that tear out of the 
Midwest with little or no warning in 
the spring and fall. Vincent Oliver of 
ESSA’s applications section thinks 
satellite photos will “definitely” pro- 
vide an indication of systems that 
might develop into tornados. Torna- 
dos present two difficulties to the 
weather forecaster: they arise very 
quickly and they are usually buried 
in such a mass of clouds that it’s im- 
possible to detect the funnel-shaped 
tornado cloud in the genéral over- 
cast. Last spring, however, ESSA 
borrowed the NASA research ATS 
satellite to track the development of 
suspicious systems that did, indeed, 
develop into destructive tornados. To 
track the tornado system, ESSA 
moved the ATS satellite normally 
stationed over the mouth of the Am- 
azon River westward so that it could 
photograph the west coast of the 
United States, Mexico and the ad- 
joining waters of the Pacific. On 
April 19, the ATS pictures revealed 
a large mass of moisture flowing 
across the United States from the 
West—the Jet Stream. When the 
Stream reached the Midwest, several 
tornados occurred. The same phe- 
nomenon occurred a few days later 
on April 23. 

Oliver and his colleague, E. W. 
Ferguson, have put together a movie 


May, 1969 


of the ATS photographs taken on 
April 19 and 23 that makes fascinat- 
ing viewing. The Jet Stream moves 
across the country, a circulating 
storm system emerging rapidly as the 
stream reaches the Midwest. “No 
one ever knew before how fast these 
clouds could grow,” says Ferguson. 
“Most of the tornados that occurred 
from this weather system were north 
of the Jet Stream and most of the 
hail was south of it.” This spring, the 
tornado watch is taking place again. 

Current weather satellites are a 
useful supplement to traditional 
weather observations but their future 
is what really excites meteorologists. 
No one talks about long-range 
weather forecasts without mention- 
ing, sooner or later, the role that 
weather satellites will play in gather- 
ing the enormous amount of data 
needed for the task. 


A fiendish task 


“A fiendishly difficult and chal- 
lenging problem lies before us—to 
understand the complex forces that 
drive the global winds and produce 
the yet-unpredictable long-term 
change of weather and climate,” 
notes Walter Orr Roberts of the Uni- 
versity Corporation of Atmospheric 
Research in Boulder, Colorado. “To 
solve this problem without space sat- 
ellites of new and sophisticated 
character is unthinkable. Such satel- 
lites, coupled with many other de- 
vices, will be required to monitor the 
world’s winds and clouds and to 
chart the flow of ocean currents.” 

What is needed to make such long 
range forecasts a reality, meteorolo- 
gists explain, is information on wind 
speeds, on pressures, on moisture, on 
temperatures, not only from the sur- 
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face of the earth, but from the var- 
ious levels of the atmosphere as well. 
These millions of units of informa- 
tion would be fed into supercompu- 
ters perhaps a hundred times more 
powerful than today’s best to come 
up with a precise long term forecast. 
How long? Two weeks, possibly 
three, are the predictions made most 
frequently. Edward N. Lorenz, a me- 
teorologist at the Massachusetts In- 
stitute of Technology, puts three 
weeks as the ultimate in long-range 
precision predictions despite any 
conceivable improvement in weather 
observation technology. But a three- 
week precision weather forecast has 
obvious advantages over today’s 
forecasts. You could plan your fam- 
ily picnic with guaranteed sunshine, 
your ski trip when there’s sure to be 
plenty of snow. A report by the Na- 
tional Academy of Science and the 
National Research Council estimates 
that accurate long-range forecasts 
could save the U.S. economy more 
than two million dollars annually. 


The box-like M-ITOS gets a checkup from an 
engineer at RCA’s plant near Princeton, N.J., 
where the new operational satellite was built. 
It’s scheduled for launching this summer. 


The equipment on current weather 
satellites does not measure winds, 
pressure, moisture or temperature, 
with a few minor exceptions; they 
are, as one meteorologist put it, “pri- 
marily in the picture taking busi- 
ness.” But ESSA’s new M-ITOS sat- 
ellite will carry a number of new 
sensors tested on Nimbus 1 and 2 
that will give local weather forecast- 
ers more information about the 
weather than they’ve ever had be- 
fore. One sensor, a radiometer, will 
provide global measurements of the 
earth’s thermal energy; another, the 
solar proton monitor, will measure 
solar proton energy. Information 
from the infrared sensor that will 
take nighttime photographs can also 
be interpreted in terms of tempera- 
tures, which should make it possible 
to infer the heights of cloud tops. 


Like a ‘massive butterfly’ 


A larger package of new remote 
sensors will be aboard Nimbus 4 
when it lifts off this spring. Ten feet 
tall and weighing almost 1,000 
pounds, Nimbus 4 is by far the big- 
gest of the weather satellites 
launched so far. It’s built something 
like a massive butterfly, with eight- 
foot-tall solar wings that provide 
most of the power in flight and a 
ring-shaped body that contains the 
various sensors. Here’s a rundown on 
some of them: 

An infrared interferometer spec- 
trometer, IRIS, which measures ver- 
tical temperature, water vapor and 
ozone distribution. NASA regards 
IRIS as a major step forward in 
achieving effective forecasts from 
weather satellites. 

A satellite infrared spectrometer, 
SIRS, that will also measure vertical 
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WEATHER SATELLITE SCOREBOARD 


deceaatli ane WEIGHT | CONFIGURATION | ORBITAL HT. et 


Nimbus IV 1200 to 
(NASA) 
AVCA/APT 


cameras 


42” x 22.5”| 285 Ibs. 


Vil AVCS |42” x 22.5”1320 Ibs. 
Vill APT |42” x 22.5”1285 Ibs. 


IX AVCS |42” x 22.5”|320 Ibs. 


675 to 
700 Ibs. 


M-ITOS 48” x 40” 
(ESSA) 
AVCS/APT 


cameras 


ATS (NASA) 
synchronous 
orbit; color 
camera 
| 54” x 57.6” 
I 54” x 57.6"|750 Ibs. 


temperature from earth’s surface. 

A high resolution infrared radi- 
ometer, HRIR, which will take in- 
frared photographs of the earth in 
darkness. Stored photos from a full 
orbit will be read out at Goddard 
and live APT pictures will be re- 
ceived at all APT ground stations. 

A medium resolution infrared ra- 
diometer, MRIR, which will measure 
the earth’s radiation balance. 

An ultraviolet solar energy moni- 
tor, MUSE, which will measure the 
ultraviolet radiation flux from the 
sun. 

An interrogation recording and lo- 
cation system, IRLS, that will locate 
and determine the position of sensors 
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690 miles 4-1-69 


865-900 miles 
865-900 miles 
865-900 miles 
865-900 miles 
900 miles 


900 miles summer 
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22,300 miles 
22,300 miles 


on balloons, buoys, aircraft and fixed 
platforms for relay to a central 
ground station. 

An Image Dissector Camera Sys- 
tem, IDCS, that will relay live pic- 
tures to APT stations and record pic- 
tures of the entire globe for playback 
to Goddard Space Flight Center. 
Previous Nimbus and ESSA craft re- 
quired two cameras to do the job of 
one IDC. The resolution of IDC is 
so good that a meteorologist should 
be able to recognize an island 
smaller than two miles in length on 
the photographs it takes. 

The sensing devices that prove 
successful aboard Nimbus 4 will 
eventually be incorporated into one 
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of the operational M-ITOS series, 
which has plenty of room for more 
sensors aboard future craft. 

In addition to gathering informa- 
tion for long-range forecasts, sensors 
like those aboard Nimbus 4 and 
M-ITOS could be used for a host of 
other scientific purposes. Biologists 
would like to attach small IRLS pack- 
ages to animals like whales, ele- 
phants, polar bears and sea turtles so 
that satellites could interrogate them 
to learn more about the creatures’ 
migratory habits. Weather modifica- 
tion experts think that determining 
cloud top temperatures through in- 
frared sensing may make it possible 
to select the best clouds for seeding 
efforts, so that seeding aircraft could 
be dispatched directly to those areas. 


Finding fish by satellite 


Oceanographers hope to locate 
schools of fish by selecting areas 
where the food supply and water 
temperatures are most attractive to 
fish. Color satellite photographs may 
help here because investigation 
shows that the change of ocean 
water from blue to green usually in- 
dicates the presence of organic fish 
food. Hydrographers and geologists 
expect weather satellite data to help 
them chart underwater and ground 
features. Pictures from an early 
Nimbus resulted in moving Mount 
Siple—a 10,000 foot high Antarctic 
mountain—45 miles to the west. 
Agriculturists think satellite sensors 
could make a national forest survey 
that would indicate types of vegeta- 
tion observed. 

Any program involving global 
weather necessarily involves the 
cooperation of a number of nations. 
Since the early 1960s, the U.S. has 
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been involved in a program called 
the World Weather Watch with a 
number of UN member nations, in- 
cluding the Soviet Union. There is a 
WWW analysis center in Moscow, 
others in Washington and Mel- 
bourne, Australia. The Russians have 
a sophisticated weather satellite pro- 
gram of their own although it hasn’t 
yet achieved global coverage. They 
regularly supply data to us and we, 
in turn, supply data to them. Several 
APT stations are known to be oper- 
ating within the boundaries of the 
Soviet Union. Another international 
weather program called GARP— 
Global Atmospheric Research Pro- 
gram—is fostering major experi- 
ments for improving and testing 
weather satellites in the U.S., the So- 
viet Union and France. Part of 
GARP’s purpose is to determine just 
how much information, satellite and 
otherwise, would have to be put into 
a computer to give accurate long- 
range forecasts. By 1976, proposed 
as a GARP year of intensive obser- 
vations and analyses, they hope to 
have an answer. 

From here, the forecast for even- 
tual long-term weather predictions 
and other benefits of weather satel- 
lites looks sunny. 





For further reading 
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nautics and Space Administration. 1968. 
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MEDICINE 


NEXT: 
you may control 


your own 


by Arthur J. Snider 


XPERIMENTAL ANIMALS have 
been taught to speed up or slow 
down their heart beats, increase or 
decrease their blood pressure, retard 
or quicken stomach or intestinal con- 
tractions. 

These and other functions, all con- 
trolled by the so-called autonomic 
nervous system, have been regarded 
as automatic, involuntary functions, 
independent of the wishes of the or- 
ganism. But Prof. Neal E. Miller of 
Rockefeller University believes that 
these vital life processes can be con- 
trolled by voluntary means, as is the 
central nervous system which is acti- 
vated by intent. 

He has demonstrated it has been 
possible to teach rats to make one 
ear blanch and the other blush simul- 
taneously, thus bringing a selected 
portion of the circulation under vol- 
untary control. This suggests it might 
one day be possible to increase the 
blood supply to the heart by volun- 
tary means in patients with coronary 
artery disease. Learning to control 
blood flow to specific areas might 
also be helpful to people with defi- 


Tooth decay beaten for good 
A dental authority has relaxed the 
profession’s firm injunction against 
sugary foods by offering a compro- 
mise. 
“All the sweets one wishes, but 
once a day,” is suggested by Dr. Paul 
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heartbeat 


ciency of blood to the brain. 

The animals were taught to con- 
trol their autonomic function by con- 
ditioning. They were hooked up to 
instruments which continuously 
measured autonomous nerve func- 
tion. When the functioning was in 


the direction the scientists wished it 
to take, such as a faster or slower 
heart beat, or an increase or decrease 
in mouth watering, the animal was 
“rewarded.” Once taught in repeated 
daily lessons for a month or more, 
the “learning” persisted. 

“While it is far too early to prom- 
ise any cures for human psychoso- 
matic disorders, it will certainly be 
worth while to investigate thoroughly 
the therapeutic possibilities of im- 
proved training techniques,” says 
Prof. Neal. 


H. Keyes of the National Institutes 
of Dental Health, Bethesda, MD. 

Ever mindful of the colossal 
American sweet tooth, Dr. Keyes 
says a once-a-day transgression is a 
“reasonable compromise that many 
people will accept. 
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“Tt is not realistic to expect that 
patients will eliminate all sweets 
from their diet,” he says. 

Each exposure to sweets sets up an 
acid-producing process that attacks 
enamel, he explains. By limiting ex- 
posure to a single episode, the teeth 
are subjected to less corrosive assault 
than if sweets were taken in small 
amounts but often. 

Dr. Keyes’ indulgence appears to 
be born of a confidence that den- 
tistry is rapidly acquiring the tools to 
control the decay problem, sweets 
notwithstanding. 

Some of the most promising tools 
are drugs, particularly antibiotics, 





since dental decay is now thought to 
originate as a bacterial infection pro- 
ducing the acid. 

“Hundreds of antibiotics are sit- 
ting on the shelf and drug companies 
don’t know what to do with them,” 
he says. “The ideal treatment may al- 
ready be in our hands.” 

Another promising tool is en- 
zymes. One already has been identi- 
fied as capable of preventing the for- 
mation of plaque, the deposit on the 
tooth surface that serves as a me- 
dium for bacterial growth. 

“The enzyme, dextranase, appears 
to be effective against specific staphy- 
lococci decay, but unfortunately the 
particular staphylococci are only a 
small part of the problem.” 

Other weapons in the arsenal are 
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fluorides and good tooth-brushing 
habits. 

“Children today need not become 
the dental cripples that many of their 
parents are,” Dr. Keyes says. 

He forsees the time when the 
major service of dentists will be 
guidance in oral hygiene and minor 
scaling and polishing of teeth. 


Smoking and your heart 

It isn’t generally appreciated that 
cigarettes are more harmful to the 
heart than to the lungs. A two-pack- 
a-day smoker has four times the risk 
of a heart attack as a non-smoker, 
says Dr. Richard C. Bates, a cardiol- 
ogist of East Lansing, Mich. 

“Fortunately,” he adds, “the ad- 
verse effect of cigarette smoking on 
the heart is completely reversed six 
months after stopping the last ciga- 
rette.” 

Unlike cigarettes, pipes and cigars 
don’t shorten life. “All they do is 
cause cancer of the lip and tongue,” 
he points out. “These cancers are 
curable if you don’t mind giving up a 
lip and a tongue.” 


Drugs fight anxiety neurosis 

Anxiety neurosis is a condition 
physicians dislike being confronted 
with. The patient reports symptoms 
of smothering, heart palpitation and 
a feeling of being on the verge of a 
heart attack. 

Repeated physical examinations 
show no abnormality. Laboratory 
tests are negative. Doctors usually 
send their patients away after telling 
them nothing is wrong or prescribing 
sedatives. Privately, they say the pa- 
tients have it “all in their heads” and 
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refer to them as “crocks”—medical 
slang for neurotic complainer. 

“The high prevalence of the disor- 
der, prompting anxiety neurotics to 
see physicians frequently, accounts 
for the fact that between 10 and 30 
percent of most general practitioners 
and internists have patients who are 
anxiety neurotics,” writes Dr. Ferris 
N. Pitts Jr., of Washington Univer- 
sity, St. Louis, in Scientific Ameri- 
can. 

He doubts the belief that anxiety 
neurosis is truly a neurosis. The basis 
for his doubt is the ability to produce 
the symptoms by injecting lactic 
acid, a normal substance produced in 
the body during the metabolism of 
sugar to energy. Lactic acid com- 
monly rises in the body after exer- 
cise. 

Fourteen patients who had experi- 
enced anxiety neurosis in the past 
and 10 normal persons were injected 
with lactic acid and other solutions 
during a series of experiments. Nei- 
ther the experimenter nor the pa- 
tients knew which was which. All 24 
identified lactic acid as the solution 
producing the most symptoms. The 
probability of this identification hap- 
pening by chance was one in 10,000. 

The mechanism by which lactic 
acid produces the anxiety symptoms 
is not clear. Dr. Pitts believes that 
patients produce a large amount of 
lactate in response to secretion of ad- 
renalin, one of the hormones se- 
creted by the adrenal glands during 
periods of physical or emotional 
stress. He believes they also may 
have a metabolic defect that results 
in an overproduction. The condition 
often runs in families. 

Dr. Pitts finds that when calcium 
is added to the injected lactic acid, 
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symptoms are markedly reduced. 

If it can be confirmed that the 
anxiety symptoms do indeed have an 
organic component, the possibility of 
a drug treatment is opened up. A 
new drug, propranolol, has been 
tested in London and South Africa 
during the last two years and has 
shown promise in reducing or alle- 
viating anxiety symptoms, he said. 


Obesity starts in childhood 

Overfeeding Of children in infancy 
and pre-adolescent years builds up 
fat cells (adipose tissue) that remain 
with them a lifetime. Dr. Jules 
Hirsch, professor and senior physi- 
cian at Rockefeller University, New 





York, says that studies show once 
these cells are laid down, they never 
disappear. 

When weight is lost, the cells 
shrink but they continue to function. 
At times, they may send out meta- 
bolic signals, demanding to be re- 
filled. This demand may account 
for the fact that so many people 
find it difficult to keep their weight 
down after dieting, Dr. Hirsch says. 
The constant craving for food may 
not be wholly psychological, as 
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many have thought. It may be partly 
based on a biological need caused by 
the deprived fat cells. 

A lean person has about 27 trillion 
fat cells in his body. Obese persons, 
on the other hand, have about 77 
trillion. This means that fat people 
not only have fatter cells but also 
about three times as many, says Dr. 
Hirsch. 

“The problem of overweight looks 
more hopeful on the preventive 
side,” says Dr. Hirsch. “This means 
more attention must be given to diet- 
ing and overfeeding in childhood. A 
chubby baby is not necessarily a 
healthy baby, yet we see in advertis- 
ing of baby foods pictures of infants 
that are clearly obese.” 


Disease, Vietnamese Style 

There is no danger of a medical 
time-bomb or a menacing new Or- 
iental disease being brought back to 
this country by American forces in 
Vietnam, even though diseases are 
hospitalizing troops at a rate three 
times that of hostile action. 

Col. Jerome H. Greenberg of 
Brooke Army Medical Center, Fort 
Sam Houston, Texas, says the ail- 
ments are well understood and kept 
under control. 

The greatest loss of manpower in 
Vietnam is due to respiratory, intesti- 
nal, skin and insect-born diseases. 
The incidence of respiratory diseases, 
however, is lower than in the U.S. 
troops at home. “Indeed, we may be 
carrying more respiratory tract dis- 
ease to Vietnam than we are bring- 
ing back,” says Dr. Greenberg. 

Intestinal disease is high because 
sanitation is poor in Vietnam. Most 
of it is represented by a diarrhea of 
short duration, probably caused by a 
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virus. The shortness of the disease 
means few cases arrive in the United 
States. There are some longer-dura- 
tion diseases, like infectious hepatitis, 
amoebic and bacillary dysentery and 
salmonella infection, but they pose 
no threat because of the high level of 
hygiene here. 

The hot, humid Vietnam environ- 
ment promotes a variety of skin in- 
fections, but all respond rapidly to 
treatment. 

Insect-born diseases include a 
small number of dengue, scrub ty- 
phus and a viral disease “with a de- 
lightful name of Chikungunya fe- 
ver,” says Dr. Greenberg. 

Malaria is being brought back in 
considerable numbers and constitutes 
the most serious problem among re- 
turnees. Still, when the cases are 
scattered among 200,000,000 people, 
they constitute no hazard. Neverthe- 
less, there are several widespread dis- 
eases in Vietnam that could provoke 
a problem here. One is tuberculosis. 
From 10 to 20 percent of the Viet- 
namese have TB. An epidemic of 
plague broke out in 1967, but it was 
checked by 30,000 injections of 
plague vaccine. U.S. troops get 
plague vaccine every six months. The 
rat and flea control programs in the 
U.S. compounds also have been ef- 
fective. In addition, there are rigid 
control measures at U.S. ports of 
entry. 

Cholera also is widespread among 
Vietnamese but none has been found 
in U.S. personnel so far. Japanese B. 
encephalitis has been reported in 
U.S. troops but none in returnees. 
Filariasis, a parasite disease, also has 
occurred in small number. Venereal 
disease is a continuing problem, but 
most personnel are under treatment 
before leaving Vietnam. 


Science Digest 











Air curtain screens bacteria 

A screening curtain of air can re- 
place the plastic tent as a device to 
protect the hospital patient who must 
be guarded against contamination. 
Tests in the St. Francis Hospital, 
Hartford, Conn., show that the air 
curtain is acceptable to the patient 
and is remarkably effective in repel- 
ling bacteria. 

Dr. Robert J. Husar says the air is 
brought into the room, passed 
through filters to remove bacteria 
and exposed to a bank of ultraviolet 
light tubes with germicidal rays. The 
purified air then flows into slots ex- 
tending the length of the canopy-like 
plenum over the bed. As it escapes 
from the slots of the plenum at high 
velocity, the air produces a strong, 
isolating barrier against bacteria on 
all four sides of the bed. The air is 
exchanged every 30 seconds. Bacte- 
ria generated by the patient are 
thereby removed. 

The uniqueness of the enclosure 
reduces the difficulties in nursing 
care often encountered in plastic iso- 
lators and reduces the patient’s 
awareness of confinement. Despite 
the patient’s isolation, a visitor may 
enter the room without a mask or 
gown as long as he remains beyond 
the curtain of air. 

The barrier has been used to treat 
severe burn patients and could be 
useful in isolating patients with organ 
transplants and others who run a 
risk of increased infection because of 
low resistance. 





Germ-free baby chamber 

An infant whose life was feared 
threatened because of a congenital 
inability to fight bacterial has been 
delivered and maintained safely in a 
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“germ-free” isolator in London (See 
Science Digest, December, 1968, 
page 31). 

The technique has been used hun- 
dreds of times to deliver germ-free 
animals, but this is the first reported 
delivery of a human being. 

The mother, 23, was placed in a 
sterile, plastic tank along with instru- 
ments. Surgeons, inserting their arms 
into the tank through built-in sets of 


, long rubber gloves, performed a ces- 


arean operation and transferred the 
eight-pound germ-free infant through 
a connecting tunnel to a mobile iso- 
lator for resuscitation. 

The precaution was taken because 
the baby’s brother had died soon 
after birth from an infection. Be- 
lieved to run in families, the disease 
is hypogammaglobulinemia, which is 
marked by an absence of antibodies 
in the blood and a lack of immunity 
machinery in the cells. Tests showed 
after six days, however, that the in- 
fant did not have the disease. She 
was removed from the isolator and 
returned in healthy condition to her 
mother’s room. Preparations had 
been made to maintain her in the is- 
olator for 28 days. 

During the six days, normal nurs- 
ing care, physical examinations and 
necessary injections were carried out 
within the isolator with no difficulty. 

Doctors noted that isolators have 
been used to perform surgery on 
adults and to maintain transplanted 
patients in a germ-free condition. 
The successful delivery of an infant 
opens a new application for the tech- 
nique, particularly to treat this dis- 
ease which has been invariably fatal 
in the past. Had the baby become 
infected it was planned to graft tissue 
from another fetus to promote anti- 
body production. 
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NEW FOR INDUSTRY 
A? This NASA technician at left is looking 




























down the center of 3,000 pounds of 
live, solid rocket fuel which is used to 
power the escape rocket motor on the 
Apollo spacecraft. The weird star- 
shaped effect is the result of a tunnel 
that runs through the middle of the 
powerful fuel. The reason for the tun- 
nel is to increase the burning surface 
of the fuel, resulting in a high thrust 
of nearly 150,000 pounds. Developed 
by Lockheed Propulsion, Redlands, 
Calif., rocket is designed to blast the 
spacecraft away from the launch ve- 
hicle in case of emergency. 


1BM’s computer memory is faster than ever 6. 
thanks to some new microminiature circuits mem-o-ry we 
recently developed. (Science Digest, Jan. 

1969.) These semiconductor memory units 

can store new information in 12-billionths of re y oria, fr. 1 
a second and provide previously-stored in- dt 
formation in just seven-billionths of a second. 
Enormous amounts of information can be 
stored for future reference in the IBM com- 
puter, and to have it all available so fast is 
a boon to business, science and education. 
All the information is stored on tiny integrated 
circuits like the ones at right. They are rest- 


ing on a definition from Webster's New Col- 
legiate Dictionary for size comparison. 
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It looks like a giant salad bowl, but it’s really 
a 700-pound glass hemisphere at the left that 
will be used in building an underwater re- 


search vessel. Produced by Pittsburgh Plate 
Glass for the U.S. Navy, the ‘bowl’ will be 
joined by an identical hemisphere to form a 
56-inch diameter glass bubble hull for a 
manned deep-sea vehicle. The reason for 
choosing glass as a building material for the 
vessel is because of its great strength even 
under the intense pressure of deep sea diving. 
This bubble, it is hoped, will carry Navy crews 
deeper than man has ever gone before. And 
the builders of the hemisphere believe the 
deeper it goes the stronger it becomes. 


Cutting down on the noise from giant com- 
mercial aircraft may be possible by slowing 
down the huge fan in the turbofan engine. 
The enormous round structure at the right is 
the mouth of a Rolls-Royce RB .211 turbofan 
engine. It and two others will power Lock- 
heed’s new 1011 TriStar jetliner, intended for 
its maiden flight sometime next year. This 
engine is being tested in an open air test bed 
at .Rolls-Royce’s Hucknall Flight and Test 
Center at Nottingham, England. Noise pollu- 
tion from industry and aircraft, which has re- 
cently been getting almost as much attention 
as the pollution of air and water, is a growing 
problem that, as yet, seems to have no solution. 
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A concrete preservative above called ‘‘con- 
crete polymer’ has been developed at the 
Brookhaven National Laboratory. This preserva- 
tive makes concrete four times stronger, highly 
resistant to freeze-thaw damage and up to five 
times more resistant to other forms of ero- 
sion. (See page 77 of this issue.) This protec- 
tion is obtained by first impregnating ordinary 
concrete with a special liquid plastic. Then 


the plastic is irradiated to transform it into a 
solid. The samples above show the difference 


between treated and untreated concrete. The 
sample on the left shows extensive freeze-thaw 
damage, while the sample on the right, the 
treated one, shows very little damage. 
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Department of the Navy 


Two years ago this ship was purposely 
loaded with explosives to be scuttled 
and detonated at sea, but something 
went wrong, and it became an... 


Aleutian runaway 


by Robert Davidson 


EEP in Arctic-chilled waters 
Deoun of the Aleutian Islands, a 
giant bomb 800 feet long and 30 feet 
high settled toward the sea bottom 
—almost a mile deep—two years 
ago. It was, in fact, a World War II 
liberty ship, purposely loaded with 
explosives and deliberately scuttled. 
For weeks the charged hulk eluded a 
four-ship Navy task force whose mis- 
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sion was to find and detonate—on 
the bottom—this fused powder mag- 
azine. The colossal ocean-bottom 
blast was to be the grand finale in a 
project that became a _ hair-raising 
cliff-hanger for several dozen coura- 
geous men. 

Known as Vela Uniform, the proj- 
ect was a joint venture of ARPA 
(Advanced Research Projects 
Agency) and the Navy, conceived in 
1964. ARPA was charged with hon- 
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ing our ability to detect clandestine 
underwater nuclear explosions. The 
Navy’s Chase VI operation was set 
up to dispose of obsolete and defec- 
tive ammunition. The marriage 
seemed ideal: Navy could blow up its 
explosive garbage; ARPA could rec- 
ord explosive-wave data at seismic 
stations throughout the United 
States. 

Early operations for Vela Uniform 
went according to plan. First, 40 
five-ton explosive charges were deto- 
nated on the ocean bottom along a 
profile 1,100 miles southwest to 500 
miles northeast of Amchitka Island 
in the Aleutian chain. A scientist- 
technician seismograph team meas- 
ured and recorded the speed of re- 
flected shock waves through the 
earth’s crust, upper mantle and 
deep structure. The data was com- 
pared with seismic patterns from 
the underground nuclear test “Long 
Shot,” set off October 1965 on Am- 
chitka Island. Differences were care- 
fully noted. They would help scien- 
tists determine natural earth tremors 
from illegal man-made shocks. 

The climax of Vela Uniform was 
to be the single, massive detonation 
of the sunken liberty ship at the site 
of a recent earthquake, 32 miles 
south of Amchitka. The blast was to 
be the largest non-nuclear underwa- 
ter explosion ever attempted. Am- 
chitka is a low, flat member of the 
Rat Islands near the western extrem- 
ity of the Aleutian chain. 

On July 24, 1967, the retired lib- 
erty ship Robert Louis Stevenson de- 
parted from Bangor, Wash., towed 
by the commercial tug, Star Cres- 
cent, and accompanied by Navy fleet 
tug USS Tatnuck. Aboard the Tat- 
nuck was a scuttling crew from 
Naval Ammunition Depot (NAD) 
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Bangor. Personnel from Underwater 
Systems, Inc., of Silver Springs, 
Md., were also there to make on-site 
measurements of the explosion and 
to record the pressure-time history of 
the shock wave. 

Five thousand tons of cargo were 
stowed in the Stevenson’s stripped- 
down hull. Nearly half consisted of 
explosives from NAD Bangor— 
mostly old mines, torpedo warheads 
and other defective World War II 
ordnance. Six underwater SUS bombs 
(water-pressure detonator) were 
packed into open detonator and 
booster holes of MK-51 mines with 
plastic explosive packed around 
them. Detonation was set for a water 
depth of 4,000 feet. 


Sinking the Stevenson 


On Thursday, August 10, the Star 
Crescent reached the test site. The 
Coast Guard cutter USCGC Confi- 
dence rendezvoused to provide sur- 
face surveillance during the scuttling 
operation. Weather was bad, with 
poor visibility and high winds. With- 
out delay, the scuttling crew opened 
the Stevenson’s seacocks, casting her 
adrift to sink. 

Normally a scuttled liberty ship 
will sink in about three hours. But 
the Stevenson followed its own time 
schedule. As it drifted northward, 
toward Amchitka Island, it became 
apparent that the hulk’s aging sea- 
cocks were defective. The weather 
worsened. Winds from the southeast 
whipped up to 20 knots; visibility 
shrank to 300 yards. Surveillance 
continued by radar as the Stevenson 
drifted northeast at one and a half 
knots, toward water only 3,000 feet 
deep. The ship’s attitude was un- 
known, since fog shrouded the sea. 
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Twelve hours after the stubborn 
ship should have been planted firmly 
on the ocean bottom, the Tatnuck 
felt her way through the murk to 
survey the drifting maverick. The 
hulk was on an even keel, sinking 
slowly. Forward freeboard (distance 
between water line and deck) was 
seven feet, midships was five feet, aft 
was three. The detonators were in- 
accessible. 

Then shortly before midnight the 
Stevenson slipped out of radar con- 
tact. The lethal runaway was sub- 
merged, drifting.to the ocean floor; 
loaded, fused and undetonated. 


Danger of detonation 


The Coast Guard issued an 
immediate notice to mariners. All 
ships were warned to stay at least 10 
miles from the position at which the 
Stevenson was presumed sunk. The 
danger was that an unwary ship 
would sail over her, its passage pro- 
viding just the extra pressure needed 
to detonate the underwater explo- 
sives and destroy any surface ship 
above it. 

By Friday, August 11, word of the 
emergency reached the Naval Ocean- 
ographic Office in Washington, D.C. 
Capt. T. K. Treadwell, NAVO- 
CEANO Commander, appointed a 
team of project officers for the 
search. Their first action was to 
order the Navy’s newest deep-water 
survey ship, the USNS Silas Bent, to 
the Amchitka area. 

Meanwhile an in-house collection 
was made of bathometric, magnetic, 
oceanographic, weather and naviga- 
tional data for the emergency area. 
The Magnetics Division organized 
the crash assembly of a deep-towed 
magnetometer system similar to the 
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one used in 1963 to locate the wreck- 
age of the nuclear submarine 
Thresher. 

At the U.S. Naval Station in Ko- 
diak, Alaska, Adm. Donald White, 
Commander of the Alaska Sea Fron- 
tier was designated Commander, 
Task Force 93, charged with resolv- 
ing the crisis. 

Available search equipment was 
evaluated by experts flown up from 
NAVOCEANO and by White’s own 
personnel. A __three-dimensional 
model was made of the priority 
search area—a two-mile-square sec- 
tion of the ocean floor about 20 
miles southeast of Amchitka Island. 
Its center was pinpointed at the Tat- 
nuck’s last radar contact with the 
Stevenson. 

The Tatnuck set out to probe the 
area electronically. Confidence ran 
perimeter patrol through crashing 
seas and murk to keep unauthorized 
shipping out of the area. En route 
she performed what search she 
could. 

By Wednesday, August 16, a two- 
phase search plan had been laid out 
under Capt. Alfred F. Betzel, on- 
scene commander of the search. 
First, aircraft made bombing runs 
over the hulk’s estimated position in 
order to force a sympathetic explo- 
sion or, hopefully, to create over- 
pressure that would actuate the Ste- 
venson’s SUS bomb fuses. Nothing 
happened. 

Phase two went into operation 
early the following week. NA- 
VOCEANO had completed assembly 
of the deep-towed magnetometer sys- 
tem, and flew it to Adak Island. On 
Thursday, August 24, a three-man 
magnetometer search team headed 


_by Jerry C. Carroll arrived on the 


scene. Meanwhile, crews of the Bent 
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Exactly one month after the ship was 
lost, the USNS Bent sighted the runaway. 


and the Confidence had reanalyzed 
the original sinking position data. A 
new search area was pinpointed, cen- 
tered a mile and a half from the 
original. 

On Thursday, September 1, the 
master of the Bent stood on the 
bridge of his ship as it plunged 
through giant seas towing the deep 
magnetometer system. Trouble 
hounded the effort. At 1,000 feet, 
the magnetometer sensor leaked. 
Then there were electrical shorts 
in the cable. There was instability 
at slow speeds, and the system’s 
sweep range was limited to 600 
feet. Stability and sweep _ in- 
creased at higher speeds, but the 
towed vehicle was then so far behind 
the ship that its pings could not be 
received in the Bent. 

Modifications were made over the 
weekend to improve the instrument’s 
performance: Weights were added to 
make it ride deeper, and the sensor 
was relocated. Finally, the vehicle 
behaved, and its sweep range fanned 
out to a healthier 1,500 feet when 
moving at one and a half knots. 

For days, the storm-weary Bent 
pitched and rolled over a criss-cross 
search pattern with no luck. Under- 
water cameras repeatedly recorded 
excellent photos of the ocean bottom 
—but no Stevenson showed up. 

Excitement mounted and subsided 
in turns as the magnetometer picked 
up anomalies, but each was a false 
alarm—a steep slope on the ocean 
floor; the magnetometer vehicle 
brushing the ocean floor; an exten- 
sion of the slope. 

It was mid-afternoon on Septem- 
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ber 10 when a check of narrow- 
beam echo sounder records showed a 
faint outline of something about 800 
feet long and 30 feet high at a depth 
of 2,790 feet, some 16 miles south- 
west of Aleut Point on Amchitka Is- 
land. 

Quickly, the Bent’s skipper swung 
his ship for two north-south magne- 
tometer sweeps. Readings confirmed 
contact with a ship-sized object. 

During the next 12 hours in wild 
seas that prevented bottom photos, 
the Bent passed over the contact 
point eight times, using narrow-beam 
sonar. Not only was there no explo- 
sion, which had been feared earlier, 
but analysis of data showed that the 


contact was indeed a ship, upright. 


and in a northeast-southwest direc- 
tion. 


Sunken ship found! 


By next day, the seas moderated 
enough for the camera to be 
dropped. Two runs produced clear 
pictures of the ocean bottom—but 
no ship. On the fourth try, however, 
the crew hit pay dirt. Twenty-nine 
clear pictures of a sunken ship 
showed up when they were devel- 
oped and analyzed back in Adak on 
Wednesday. The Stevenson had been 
found. 

Bombing seemed the only answer. 
A marker buoy was to be implanted 
above the hulk. Twenty-four 2,000- 
pound bombs were modified for 
pressure activation at 2,500 feet 
depth. At the same time, bomb racks 
and release mechanisms were in- 
stalled on Adak-based P-3 Orion air- 
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craft from Patrol Squadron 28. The 
plan was to generate overpressure 
near the Stevenson in order to trigger 
the hulk’s SUS pressure-detonators. 

A storm with high winds that had 


stymied operations since September 


14 abated enough so that bombing 
could begin five days later. The Bent 
stood at a safe distance. The Bauer 
jockeyed closer to the target to assist 
navigation for the aircraft. Bombs 
were dropped singly or in groups of 
twos and threes. 

All 24 bombs detonated as 
planned, several within the calcu- 
lated 250-foot overpressure range. 
Four to seven strikes were within 60 
feet of the hulk, near enough to trig- 
ger the Stevenson’s SUS bombs, even 
if the pressure diaphragms were dete- 
riorated by sea water. Yet the Ste- 
venson refused to explode. 

The chances are it never will. The 


emergency offically ended at 9:30 
a.m., Friday, September 23, 1967, 
six weeks after the bomb-loaded ship 
had faded into a fog bank off Am- 
chitka Island. The Navy’s final re- 
port states that evaluation of the 
bombing indicated that overpressure 
from the explosions was more than 
enough to detonate the hydrostatic 
fuses, had they been operable. It was 
further noted that rapid deterioration 
by the salt water would render the 
fuses inert within a matter of weeks. 

But today, marine hydrographic 
notices and charts tell all passing 
mariners that the Ex-SS Robert 
Louis Stevenson, loaded with 2,000 
tons of explosives, is sunk in 465 
fathoms of water at position 51 deg 
26 min 25 sec north and 178 deg 19 
min 26 sec east. Even though the old 
hulk is corrosively defused, that’s a 
good spot on the sea to avoid. 











“I never dreamt that the increased fallout radiation could produce this kind of mutation.” 
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Keas: 
those 
tine- 
feathered 


villains of 


New Zealand 


E ISN’T REALLY very fierce-looking. This drab bird, whose 
olive-green feathers are broadly edged with black, isn’t quite 
20 inches long. When you see it flapping its wings in a 
tree, the flash of bright red that colors the undersides of the 
wings makes the bird momentarily look like its more beautiful 
and more peaceful relatives of the parrot family. But keas 
have been held responsible for the deaths of hundreds of sheep; 
the destruction of personal property like convertible car tops, 
expensive cameras and camping tents; and countless cases of 
other kinds of vandalism. 

Farmers claim that the kea is New Zealand’s most vicious 
sheep-killer. It has a strong 2!2-inch curved beak that tapers 
to a needle-sharp point. Sheep farmers believe that the birds 
use this formidable weapon to attach themselves to the sheep’s 
back where they remove a patch of wool and then dig deeply 
into the animal’s sides for the kidney fat. It’s even claimed that 
keas will perch on the backs of sheep and ride them to death 
from exhaustion or from loss of blood. 

The bird gets its name from the sound it makes: “eee-aaaaa!” 
Maori natives first named the bird which they believe to be 
utterly fearless. This bird thinks nothing of waddling boldly 
into your camp. A group of birds will often circle around any 
bright object, inspect it and then retire to a nearby rock or tree 
and appear to hold a conference about it. Many a camper has 
been exasperated when returning to his camp to find complete 
chaos—tent in shreds, equipment scattered all over the place— 
and an infuriating “eee-aaaaa!” from a tree just out of reach. 














‘Really beautiful stuff’ 


TANZANITE 


Gemological Institute of America 


Tanzanite gemstone weighing 5.08 carats. 


by Harold H. Brayman 


AUL DESAUTELS tugged open the 

doors to the safe. He picked up a 
piece of folded brown paper and 
opened it to reveal the largest tanzan- 
ite gem in existence, a 123-carat 
stone of dark, velvety blue. 

“This may be the first commer- 
cially important gemstone discovery 
since Alexandrite in 1830,” declared 
Desautels, supervisor of the division 
of mineralogy for the Smithsonian 
Institution in Washington, D.C., and 
probably the first person to identify 
tanzanite as a previously unknown 
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gem. He reached again into the safe 
and drew out a 98-carat sapphire set 
into a diamond necklace. “The tan- 
zanite compares favorably with this 
$140,000 sapphire. While the sap- 
phire has a steely blue color, the tan- 
zanite has a richer, velvety blue. This 
tanzanite is a fantastic material, real- 
ly beautiful stuff.” 

The new gem has swept excite- 
ment through the gem business in re- 
cent months, sending buyers and 
prospectors stealthily scouring the 
African nation of Tanzania for more 
crystals. Tiffany & Co., the posh New 
York jeweler, showed at its San 
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Francisco store its first piece of tan- 
zanite jewelry, a pin with a floral de- 
sign of diamonds surrounding a 50 
carat stone. Later the pin was dis- 
played in its Beverly Hills and Chica- 
go stores. It went on sale recently 
along with several other tanzanite 
pieces—a necklace, two other pins 
and a ring and bracelet—at Tiffany’s 
Fifth Avenue store. 

“Tt’s a most exciting stone,” pro- 
claims Henry B. Platt, head of Tif- 
fany’s diamond department. “It’s got 
the beautiful blue color that has 
never been seen before except in a 
sapphire. Next to diamonds, blue is 
the most popular color in jewelry. 
It’s the favorite color of most men, 
and they buy blue stones for their 
wives.” Platt takes credit for coining 
the word tanzanite. 

Interest isn’t limited to the Tiffany 
trade, with its prices on diamond- 
and-tanzanite jewelry ranging up to 
$50,000. Larter & Co., a Newark, 
N.J., jewelry manufacturer, added 
tanzanite to its catalog last month 
and has used 100 small stones in ear- 
rings, tie tacks and cuff links, priced 
from under $50 to $200. Though the 
uncertainty of supplies makes it 
tough to peg a price on tanzanite, the 
average price’ for an unset stone 
seems to run around $150 a carat. 

“Anyone who likes fine gems will 
love this stone,” says one importer. 
“If I could get a bushel of it, I could 
sell it right away.” He has actually 
received four small stones. 

The gem’s origins remain cloudy. 
The only certainty is its discovery 
in 1967 in Tanzania, probably in a 
stream bed. Much of the supply has 
since been smuggled out of Tanza- 
nia, causing many dealers to shun 
discussion of their sources for the 
gem. 
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MINERALOGY 


Desautels saw his first stone in the 
spring of 1967, when a South African 
brought him for identification a peb- 
ble-sized piece of uncut tanzanite. 
Held to the light in one way, the stone 
holds a deep, purple-blue color; ro- 
tated slightly between the fingers, it 
takes on a rose coloring. By cutting 
or heat treating, jewelers can accentu- 
ate the blue and eliminate the less de- 
sirable rose. 

“T talked him into selling it to the 
Smithsonian,” says Desautels. “It was 
unique, the only one ever seen, and 
you grab at something unique. It cost 
us far more than it’s worth, but it got 
us into tanzanite.”” The Smithsonian, 
familiar with the stone, was thus 
ready before other buyers to grab 
several lots that later came on the 
market. Some of the lots were sold 
by a New York department-store ex- 
ecutive, who had received the min- 
eral from his son. “My son was 
doing a water survey when a native 
came in and handed him the stuff,” 
recalls the executive. 

By winter 1967, news of the gem 
sent some gem buyers rushing to 
Tanzania to buy up supplies; Desau- 
tels calls it a “real stampede.” Buyers 
representing Tiffany at the world’s 
gem-cutting center in Germany set 
aside pieces for Platt’s visit in Janu- 
ary 1968. “When I saw them, I 
grabbed them and kept it quiet,” he 
recalls. “We wanted more, not just 
a piece or two to sell to a collector, 
who would hide them away in a col- 
lection. We want to make beautiful 
homes for these gems, to show their 
true beauty by making them into 
decorative objects worn by beautiful 
women.” 





Reprinted with permission from The National 
Observer © 1968. 
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Slowly, more pieces filtered into 
the United States. By spring 1968, 
some pieces were being cut in this 
country. Desautels flew to Germany 
to look at an uncut hunk of tanzan- 
ite, then purchased the 123-carat 
gem. The Smithsonian is reported to 
have paid a bargain $6,000 for it. 

For all the excitement, one factor 
tempers the tanzanite enthusiasm: 
the known extent of the lode. The 
mineral zoisite, of which tanzanite is 
a variety, is found by the ton in Cali- 
fornia, Tennessee and other areas. 
Yet no gem zoisite had ever been 
found, causing some gem dealers to 
fear that the Tanzanian lode may be 
a tiny fluke of nature. 

Such flukes in gems are common. 
A gem called taaffeite was discovered 
in 1945, but only half a dozen pieces 
have been found since. The tanzanite 
lode already is pounds larger than 
the taaffeite lode, yet it may lack the 


magnitude to make a popular gem. 
“T’ve seen the recent lots, and they’ve 
been cloudy and fractured,” declares 
Desautels. “Miserable. It happens a 
lot with minerals; the very first batch 
is the best.” 

Tiffany’s Platt, too, worries that 
the vein may not last. But recently 
he became more optimistic. “I talked 
to Germany this morning, and they 
have just received another shipment 
of what they think will be the same 
quality they received at the begin- 
ning of October 1967,” he says. “But 
it’s hard to tell until it is cut.” 

The stone’s commercial popularity 
awaits a more accurate assessment of 
its supply, as prospectors and traders 
scour Tanzania for claims and sup- 
plies. Yet like a diamond or ruby or 
any quality gem, the true measure is 
an esthetic one. By this standard, the 
rich blue sparkle of the tanzanite al- 


ready stands as a major discovery. 


A gem of a discovery 


At the American Museum of Natural History in New York City, D.M. 
Vincent Manson, acting chairman of the Department of Mineralogy, 
calls tanzanite “perhaps the most exciting gem discovery of the 20th 
century. It’s most attractive and it’s a real gem. The properties of a 
gem are durability, attractiveness and rarity, and it has them all. It 
also has a particularly interesting property called ‘trichoism.’ That means 
it has three colors depending on the way you look at it: blue, purplish- 
mauve and ruby red.” Tanzanite blue, he notes, approaches that of the 
finest sapphire, while its mauve coloration resembles that of an amethyst. 
There are other changeable-hued stones but none, according to Manson, 
“with such an exciting range as Tanzanite.” The Alexandrite gem men- 
tioned by Desautels, for example, changes hues from green to red. 

“Most of the tanzanite stones we see now have been heat-treated, 
which reinforces the blue hue and does away with the others,” Manson 
adds. Jewelers, he explains, prefer to play it safe with the popular blue 
hue rather than encourage tastes for changeable-hued stones. 

Tanzanite is a variety of the mineral zoisite, a not-too-common silicate 
that is usually an undistinguished gray or white in color. Occasionally, 
Zoisite gives rise to thulite, a pink gem that has been found in Norway 
‘and Italy. Until now, no tanzanites had been discovered in zoisite lodes. 











Guppies — 
the 
amazing 


‘millions fish’ 


by George P. Nicholas 


I* THE SPRING of 1866, from a 
shoal of a surging Trinidad brook, 
The Reverend R. J. Lechmere 
Guppy fished out a finny lilliputian 
and shipped it to the British 
Museum. Today, the guppy can be 
found throughout the non-arctic 
world. No bigger than the length of 
its scientific name (Lebistes reticula- 
tus), neither game nor food, why is 
the guppy more talked about than 
even the one that got away? 

First, it has adapted to life under 
glass with gusto. Some 20 million 
aquarium keepers in the United 
States number among their charges 
at least one pair of guppies. Then, as 
an experimental animal the guppy is 
a researcher’s pet. The fish mutates 
like a kaleidoscope and continues to 
astound its keepers with its fertility. 

Guppies have a remarkable breed- 
ing pattern. A female becomes ferti- 
lized at the age of two weeks. She 
gives birth at 90 days of age to as 
many as 187 young. And, she re- 
quires only one contact with a male 
to have up to eight broods of young 
at 28-day intervals. 

But this amazing fertility is neces- 
sary for guppies. Far more so than 
with other animals, the male is the 
fair sex; to its many fish, bird and in- 
sect enemies it is a better target than 
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the Redcoats were for the Indians. In 
the wild few males live their full 
three years. To keep the species 
going, each must go a long way. 
There is also polygamy unlimited— 
males can fertilize their great-great- 
grandoffspring. Guppies easily live 
up to their other popular name, the 
millions fish. 

But both experimental ichthyolo- 
gists and aquarium buffs have 
learned to rig the tank to promote 
even larger and more frequent 
spawnings. They light the aquarium 
24 hours a day, just in case guppies 
keep a calendar and mark the pass- 
ing of night and day. They raise the 
temperature to the ideal 72 degrees. 

The American Guppy Association, 
which keeps tabs on guppies and 
holds shows, points with pride to 
emergence of the United States as 
the most consistent winner in inter- 
national shows over the old guppy 
capital, Germany. Its points system 
ranks contest entrants on shape, size, 
color, condition and deportment. 

Guppies give birth to live young 
rather than eggs. They come in a uni- 
form drab olive. Aquarists distinguish 
the pregnant ones by looking for a 
dark spot caused by the eyes of their 
many young near the thin walls of the 
stomach region. 

Female guppies are like Thurber’s 
women, larger than their mates. 
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COLLEGES IN ACTION 


AN’S ANCESTORS never swung 
M on trees like the orangutans 
and the ancestors of the chimpanzees 
and gorillas, suggests Russell H. 
Tuttle of the University of Chicago. 
An anatomist and anthropologist, he 
draws his conclusions from a com- 
parative study of the hands of men 
and apes. 

The great apes, unlike men, have 
certain anatomical features adapted 
to tree living, such as hands with 
long curved fingers and relatively 
weak thumbs. Hands like these can 
easily be flexed into hooks for hang- 
ing and swinging from branches. 

“Since man shows no signs of hav- 
ing possessed these specialized tree- 
living adaptations, I believe the 
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human family diverged from that of 
the apes before the animals displayed 
these special features,’ Dr. Tuttle 
says. 

“From what we know about the 
mechanisms of evolution I find it 
highly improbable that the human 
species developed from an animal 
much like the modern chimpanzee. 
Its hand is too specialized for locom- 
otion to be a predecessor of man’s 
relatively unspecialized tool-using 
hand.” 

Man’s emergence as a_ separate 
family may date back as far as 20 to 
25 million years, according to Dr. 
Tuttle, which would make man a 
more distant relative of the chimpan- 
zee and gorilla than some scientists 
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believe. He agrees, however, that Af- 
rican apes are man’s closest living 
relative. 

Chimpanzees and gorillas, who 
spend most of their time on the 
ground, apparently evolved from 
long-fingered, tree living ancestors 
like the modern-day orangutan. The 
orangutan has to walk on its fists or 


Miasma of malnutrition 

Undernourished youngsters — like 
those now in Biafra—may show im- 
pairment of mental functions in later 
life as a result of their early depriva- 
tion. Chances are their stature will 
be lower than average, too, and that 
they'll be more susceptible to infec- 
tion. 

Two faculty members at the Uni- 
versity of Texas have published a 
paper in Science showing that inade- 
quate nutrition in infant animals 
goes hand in hand with smaller, 
more slowly developing brains. Both 
pigs and rats manifest the changes. 
In rats, malnourished infants may 
also show degenerative changes of 
neurons and neuroglical cells in the 
brain. 

What does this mean for human 
infants? Drs. Heinz F. Eichenwald 
and Peggy Crooke Fry point out that 
observations of babies show inade- 
quate feeding of pyrodixal phos- 
phate, a coenzyme important in pro- 
tein synthesis, results in changes in 
the physiological function of the 
brain. Within six weeks, the mal- 
nourished infants are hyperirritable, 
throw convulsive seizures and show 
behavioral disorders and abnormali- 
ties in development. 

“These data suggest that inade- 
quate protein nutrition or synthesis, 
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palms when it comes down from a 
tree but chimps and gorillas walk on 
their knuckles. The adaptation gives 
them speed and a steady gait. 

Man may never have walked on 
all fours like the chimp and. gorilla, 
Dr. Tuttle adds. “Very early, the 
human predecessors showed marked 
pelvic and leg development.” 





or both, during brain development 
could result in changes in function 
and that if the degree of deprivation 
were sufficiently severe and pro- 
longed, the changes in functions 
might be permanent,” they note. 
Follow-up studies of children who 
have recovered from infantile maras- 
umus and kwashiorkor, two diseases 
caused by early malnutrition, indi- 
cate that the youngsters’ intellectual 
attainments are consistently lower 
than those of their well-fed peers. 
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-Ocean system of the future was designed by 
Stan Nakaishi, industrial design student at 
California State College. The work pod he is 
adjusting will operate from larger deep sub- 
mersible work vessel. Pod draws life support 
from the mother vehicle via umbilical cord. 














The malnourished children are sig- 
nificantly shorter than average, too, 
with smaller heads. Also, they’re 
highly susceptible to infection. 

Perhaps the most alarming aspect 
of the University of Texas paper is 
the indication from experimentation 
with animals that poor nutrition of 
the infant female may affect the de- 
velopment of her offspring born 
many years later. Rats born of and 
suckled by malnourished mothers are 
as deficient in learning capacity as 
their deprived parent. 


Out with books/in with movies 

Students who read poorly may be 
able to move ahead in their school 
subjects by acquiring information 
through pictures, films, objects and 
sounds, says Dr. Melvin E. Levinson 
of Brooklyn College. He calls the 
new concept “audiovisual literacy.” 
“T don’t mean to minimize the im- 
portance of reading and writing,” he 
says, ‘but the simple fact is that this 
generation has cut its intellectual 
teeth on movies, television, radio and 
records—the media are the means by 
which they are accustomed to assimi- 
lating information.” Eventually, he 
maintains, a feedback effect will re- 
sult in the development of a desire to 
read among the previously unmoti- 
vated. 





Pre-Christian Canterbury 

Underneath England’s Canterbury 
Cathedral is a pre-Christian structure 
that may date back to 2300 B.C., 
says Dr. Lyle Borst of the State Uni- 
versity of New York at Buffalo. 

The present cathedral dates from 
Norman times, but it was built over 


76 


an Anglo-Saxon Church that burned 
in A.D. 1087. Underneath the older 
church was a pre-Christian monu- 
ment that probably resembled the 
monument at Woodhenge, near 
Stonehenge, England. The remains 
of Woodhenge consist of 160 post 
holes arranged in six concentric 
figures, surrounded by a ditch and 
bank. The monument is built in the 
shape of a perfect Pythagorean trian- 
gle even though it was built 1,000 
years before Pythagoras. 

The crypt of Canterbury, too, is 
based on a Pythagorean triangle. 
Furthermore, slight deviations in the 
alignment of the present cathedral’s 
nave, choir and Trinity Chapel indi- 
cate that these were placed over ear- 
lier structures built at different times 
and aligned with the changing decli- 
nations of the star Betelgeuse. Align- 
ing buildings with stars was com- 
mon in the pre-Christian era. 

By calculating Betelgeuse’s decli- 
nations, Dr. Borst postulates that the 
earliest structure, which is under 
Trinity Chapel, was built around 
2300 B.C. 


Boys read fast too 

Girls do not gain reading skills 
faster than boys when computers are 
the teachers. In a Stanford University 
study, boys and girls using computers 
to learn reading turned out evenly 
matched. Dr. Richard Atkinson of 
Stanford explained that the individu- 
alized instruction of the computer is 
what counts. It holds the attention of 
boy students in a way a teacher try- 
ing to control a class can never do 
and lets him move at his own pace. 
In ordinary classes, girls are more 
attentive, apply themselves better and 
move with the pace of the class. 
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CHEMISTRY 


Paint-on preservation 
for ancient stone 


Arresting stone decay is the goal of a 
new colorless liquid that is painted on. 
With it, architectural treasures and 
monuments, once doomed to eventual 


deterioration, may 
by Barbara O’Connell 


ETWEEN SEMESTERS at New 
York University in February, 
1968, a chemistry professor, Dr. 
Seymour Z. Lewin, flew to Lallibilla, 
Ethiopia. The tiny town, built on top 
of a volcanic mountain, boasts an 
unusual monument: a group of stone 
churches dating from the 11th cen- 
tury. The churches were built below 
the ground level by cutting down 
into the mountain on which the town 
stands. The lower stonework of the 
churches has been deteriorating noti- 
ceably, a casualty of the moist cli- 
mate. After an examination of the 
churches, Dr. Lewin carefully 
painted a strip of colorless liquid on 
10 different areas of the stonework 
—a total of about 200 square yards. 
Chips of the treated stone are sent 
to him at New York University at 
regular intervals. All show the same 
effect: the deterioration of stone that 
had gone on for almost a thousand 
years has been arrested. 

The colorless liquid he painted on 
the Lallibilla churches is a stone 
preservative, one of two liquid pres- 
ervatives he has invented recently. In 
the past two years, he has painted 
one or the other of them on selected 
portions of crumbling stonework all 
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be saved forever. 


over the world. In every case, he says, 
the deterioration has stopped. 

“T’ve field-tested one of my proc- 
esses for two years and the other for 
one year with the same results,” he 
notes. The process used, he says, de- 
pends on the type of stone. Volcanic 
rock like that at Lallibilla, as well as 
sandstone and granite, gets one treat- 


Dr. Seymour Lewin paints old gravestones on 
Curacao in West Indies with colorless liquid 
preservative he invented. Stones are then 
covered with tarpaulin for three weeks. Oil 
refinery next door to graveyard is causing 
decay of stones, some dating from 1600s. 

















Carved stone pillar in Arezzo, Italy, shows 
corrosive effect of weather on _ projecting 
surfaces which are not washed free of dirt 
and acid by rainwater. Flat surfaces with- 
stand ravages of the elements much better. 
Stone preservative is being applied to some 
selected stone in Arezzo with good results. 


ment; marble and limestone get the 
other. The marble and _ limestone 
preservative, the first to be invented, 
is being patented by NYU. “Around 
here,” he says, “we call the first one 
‘LSP’—for Lewin’s Stone Preserva- 
tive.” 

Dr. Lewin has brushed the liquids 
on Mayan ruins in Guatemala, build- 
ings at Brigham Young University 
in Utah, historic Jewish graves on 
Curacao in the Netherlands Antilles 
and on a number of sites in New 
York City: Trinity Church grave- 
stones, the Brooklyn Museum’s out- 
door sculpture garden and the Clois- 
ters Museum. He has made small 
scale tests in Washington, D.C., Bos- 
ton, Brussels, London, Florence, Ar- 
ezzo (Italy) and about a dozen other 
sites. Coming up on his schedule are 
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the Parthenon in Athens, Greece, 
and the giant heads of Easter Island. 

At this stage in the development 
of the preservatives, Dr. Lewin limits 
the treatment to selected portions of 
stonework to see how effective it will 
be. At Curacao, however, all 2,567 
marble gravestones are being painted 
with preservative as quickly as possi- 
ble. “I painted 67 of them myself 
this summer, so that left 2,500 to 
go,” he says. The reason for the rush 
job is the “desperate” status of the 
graveyard, the earliest stones in 
which date from 1620. The grave- 
yard is next door to a huge petro- 
leum refinery that processes Vene- 
zuelan oil exclusively. Venezuelan oil 
is rich in sulphur, much of which is 
removed in processing but goes up 
the refinery chimneys into the Cura- 
cao air. 

“The deterioration has been inten- 
sified in the last four to five years,” 
says Dr. Lewin. He demonstrates 
with slides, some taken five years 
ago, some this past summer. In the 
earlier slides, the carving is distinct 
and the inscription easily readable; in 
the later ones, the carving appears to 
have been gouged out of the marble 
with a knife. 

“Sulphur dioxide, you know, is 
one of the prime components in air 
pollution,” Dr. Lewin points out. 

What happens when air pollution 
attacks stonework? On marble and 
limestone, which are vulnerable to 
pollutants, a layer of calcium sul- 
phate is formed that slowly eats 
away the surface. Some of the cal- 
cium sulphate is absorbed by the 
stone when it gets wet, then redepos- 
ited when it dries, causing blistering. 
Where climactic conditions are right, 
both processes can readily be seen 
at work in exposed stonework with 
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projecting surfaces and carving. At 
Oxford University, the classroom 
buildings are literally crumbling; in 
Brussels, Belgium, the window sills 
of the Guild Hall are visibly worn; at 
the New York City Public Library, a 
marble balustrade recently tumbled 
to the ground; in Arezzo, Italy, a 
carved column has lost much of its 
detail. The stone on the 16th century 
Bodleian Library at Oxford is in 
such poor condition that it is being 
removed and new stone of the same 
kind applied. 

“In 20 years it will be just as bad 
as the original stone,” predicts Dr. 
Lewin. 

Sometimes deteriorating stone 
poses a hazard. In most large cities, 
cornices not infrequently drop from 
older buildings, occasionally hitting a 
pedestrian. “One day I was walking 
outside the French Consulate in 
Manhattan when a piece of cornice 
came tumbling down about two feet 
away,” says Dr. Lewin. 

Not all deterioration of marble 
and limestone can be blamed on pol- 
lutants. In remote Tikal in the Gua- 
temalan jungle, the carbon dioxide 
produced by the heavy vegetation is 
dissolved in rainwater, attacking the 
ancient Mayan limestone and dis- 
solving it as calcium bicarbonate. 
The constant cycling of the weather 
between wet and dry produces blis- 
ters and peeling, effects that are 
much the same as those produced by 
air pollutants, but happen much 
more slowly. 

Water plays a big role, too, in the 
deterioration of volcanic rock, sand- 
stone and. even granite. Although 
these stones are impervious to air 
pollution, sandstone and lava are not 
structurally sound and eventually 
peel apart like a deck of cards under 
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the influence of too much moisture. 
Even granite, one of the most dura- 
ble of stones, will succumb to mois- 
ture in time. The hieroglyphics on 
the granite obelisk in New York’s 
Central Park are partially obliterated 
because those parts of the monument 
were exposed to salty water from the 
Nile River for some 1,200 years. 
When the monument was removed 
from the river bank and shipped off 
to New York in the late 19th cen- 
tury, the salt in the tiny cracks 
around the carved surfaces hydrated 
and swelled. Chips of granite began 
falling off. 

The falling chips worried the city 
fathers, who hired a company 
formed solely to treat the obelisk. 
The firm erected a huge shed over 
the obelisk, built fires and applied 
hot asphalt to the surface of the 
shaft. The treatment was “irrele- 
vant,” according to Dr. Lewin. Nev- 
ertheless, he says, the company is 
still in business, apparently on the 
strength of its work on the obelisk. 


Chunk of limestone at right has been treated 
with one of Dr. Seymour Lewin’s stone pre- 
servatives; chunk at left is untreated. The 
powder substance around untreated stone 
is composed of pieces that have crumbled off. 
Despite harder consistency, treated stone 
looks like untreated, but slightly lighter. 








Not all stonework emerges as well 
from efforts to preserve it. Dr. Lewin 
has slides showing how a resin 
painted on some of the gravestones 
at Curacao has darkened them with- 
out protecting them. 

To be effective, he says, a stone 
preservative must be inexpensive to 
use, long lasting in its effects and 
easy to apply. His two processes 
seem to fill the bill on all counts. 
Both involve the same three steps. 
The stones are first painted with an 
ordinary paint brush. Then the 
treated surfaces are covered with tar- 
paulins to prevent the liquid from 
being washed away during the time 
the chemical needs to work—about 
three weeks. After that, the tarpau- 
lins are removed and rain allowed to 
wash off the residue. 

The result is a stone that is slightly 
lighter in color (usually a desirable 
quality) but that otherwise looks al- 
most exactly like it did before the 
treatment. I examined several pieces 
of marble and limestone treated with 
the first process and noted that al- 
though they looked the same as the 





untreated samples, the treated ones 
felt much harder. Dr. Lewin pointed 
out that they were also much less 
porous. “The cracks fill in, too, some- 
what,” he said, demonstrating how 
two stones had been welded together 
with the process. “It’s important,” he 
added, “not to seal these stones com- 
pletely but to reduce porosity.” A 
complete seal traps moisture in the 
stone, resulting in deterioration. 

The solution works on marble and 
limestone by depositing a substance 
called barium cabonate between the 
crystals of calcium carbonate that 
make up the stone. A sort of 
“bridge” is formed between the parti- 
cles. The result, obviously, is less po- 
rosity, but there is another effect. 
“The great advantage of barium car- 
bonate is that when it begins to 
weather, it becomes barium sulphate 
on the surface, which is one of the 
most insoluable substances known,” 
says Dr. Lewin. “It’s no longer sub- 
ject to air pollution at all.” 

The second preservative, which 
looks like the first but is a little thin- 
ner, acts differently. Since the newer 
process isn’t yet patented, Dr. Lewin 
won't reveal exactly how it acts, but 
he says that it both reduces porosity 
and provides some water repellancy. 

Both processes, he says, will pro- 
vide indefinite protection, although 
in moist climates some slight deterio- 
ration may take place in a few hun- 
dred years—as much, for example, 
as would take place in a monument 
make of a durable stone like granite. 
“Tf you want to erect a monument to 
yourself and you want it to last for- 
ever, choose granite and put it in a 
place free of moisture,” he says. 
How about simply coating it with his 
preservative? “That’s another alter- 
native,” he says with a smile. 
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Your 
chemical 
thermostat 





NEUROPSYCHOLOGY 


Mysteries of the hypothalamus, once 
known only as part of the brain, are at 

last being uncovered. The tiny structure 
controls body temperature. Knowing this, 
man may one day regulate all vital body 
and mental functions with a simple drug. 


by Charles H. Coleman 


OU HAVE a chemical thermostat, 
oa and it may be the secret to 
combatting high fever, reducing high 
blood pressure and stopping severe 
hemorrhages after an accident or 
during surgery. It may even help 
in the exploration of outer space. 
This almost magical-sounding ther- 
mostat is situated in the mid-region 
of your brain, and it controls the 
temperature of your body. It also 
seems to control the feelings of hun- 
ger, thirst and your emotions. 

Dr. Robert D. Myers of Purdue 
University, Lafayette, Ind., discov- 
ered the chemical thermostat when 
working on monkeys, cats and other 
animals. The 35-year-old Purdue 
professor, who works in the univer- 
sity’s neuropsychology laboratory, 
believes that many of the secrets of 
man’s behavior are controlled by 
chemicals acting on the hypothala- 
mus in the brain. The hypothalamus 
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is a small prune-sized structure lo- 
cated centrally at the base of the 
brain. Scientists have long puzzled as 
to what it does—now it seems that 
the hypothalamus controls tempera- 
ture and other behavior. Experi- 
ments that Myers has performed on 
rhesus monkeys seem to prove this. 

Fluid transferred from the hypoth- 
alamus of one monkey who is shiver- 
ing from cold into the hypothalamus 
of another monkey at normal tem- 
perature causes the latter to shiver. 

Fluid from a hungry monkey 
causes a full monkey to gorge him- 
self. Fluid from a thirsty monkey 
causes a full monkey to drink exces- 
sively. Yet fluid from a normal mon- 
key who is not hot or cold, not hun- 
gry or thirsty, does not affect another 
monkey. 

“T see no reason,” Dr. Myers says, 
“why an oral drug cannot one day be 
produced to selectively regulate all 
vital body and mental functions indi- 
vidually.” 
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Rhesus monkey being pre- 
pared for an experiment on 
the hypothalamus is placed 
in a specially constructed 
stainless steel and plastic 
chair. Dr. Robert D. Myers 
discovered that the hypoth- 
alamus acts as a chemical 
thermostat for the body 
through such experiments 
with monkeys. Until Dr. 
Myers’ discovery, almost 
nothing had been known 
about the function of this 
very small part of the brain. 
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Transference of hypothala- 
mus fluid from donor to re- 
cipient monkey is_ illus- 
trated in this diagram. A 
small tube connected to a 
pump takes cerebro-spinal 
fluid (CSF) from the hypoth- 
alamus of the donor and 
delivers it to the same part 
of the brain in the recipient. 
Feelings of heat, cold, 
thirst and hunger have been 
transferred from donor to 
recipient, proving Dr. My- 
ers’ ‘thermostat’ theory. 


Hypodermic needle which is 
inserted into the front part 
of the monkey's hypothala- 
mus is shown in this profile 
X ray. The monkey is fac- 
ing left. The needle is hol- 
low and made of stainless 
steel. Dr. Myers says the 
careful surgical techniques 
and sterile conditions un- 
der which the experiments 
are conducted prevent the 
monkey from suffering any 
undue pain or discomfort. 


For his experiments, Dr. Myers 
uses surgical techniques to implant 
the tip of a hollow needle into the 
hypothalamus of a monkey’s brain. 
The monkey donating the fluid is 
called the donor. 

Another monkey is prepared in 
like manner and is called the recipi- 
ent, since he receives the fluid from 
the donor. Both monkeys are seated 
in specially constructed stainless steel 
and plastic chairs. A small tube con- 
nected to a pump pulls CSF (cereb- 
ro-spinal fluid) from the hypothala- 
mus of the donor and delivers it to 

' the hypothalamus of the recipient. 

The fluid is not under pressure 
and the careful surgical technique 
and sterile conditions prevent pain 
and discomfort to the monkeys. This 
technique is the first that has permit- 
ted this type of experiment to be 


Surgical technique used by Dr. Myers and 
associates for implanting the hollow needle 
into the hypothalamus of the donor and re- 
cipient monkeys is the same as would be 
used in any medical operation on a human. 
These sterile operative conditions keep the 
monkeys free of infection or possible disease. 






























































done on animals that are wide 
awake. The results are amazing. 

Whatever is done to the donor 
seems to be felt by the recipient. In 
the temperature-change experiments 
the donor monkey was cooled by 
placing dry ice into its chair cham- 
ber. In 15 to 30 minutes it started to 
shiver. Then some of its CSF was 
transferred to the recipient monkey 
who was at normal room tempera- 
ture. The recipient monkey started to 
shiver in two to five minutes. His 
temperature rose about four degrees. 

Heating the donor monkey had 
the inverse effect on the recipient 
monkey. As the donor grew hotter, 
the recipient got cooler. 

Evidently some chemical from the 
brain of the donor was being trans- 
ferred to the brain of the recipient 
causing the recipient to act as if he 
were undergoing the same treatment 
as the donor. Experiments indicated 
that the chemical causing the recipi- 
ent to get warmer might be seroto- 
nin. Norepinephrine appeared to be 
the chemical causing the cooling ef- 
fect. 

Dr. Myers believes that these 
drugs, or ones like them, may be 
used in combating sickness. “It is en- 
tirely conceivable,” he says, “that, 
given the biochemical code of the 
hypothalamus, new _ long-lasting 
drugs could be developed to combat 
high fevers caused by infectious dis- 
eases or brain injuries. These, or sim- 
ilar drugs, could likewise be em- 
ployed to selectively lower body tem- 
perature in order to produce deep 
hypothermia for reducing blood 
pressure, bleeding and metabolic ac- 
tivity during major surgery on such 
vital organs as the heart and brain.” 

Dr. Myers: also sees the possible 
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use of these drugs in space explora- 
tion. “The regulation of body tem- 
perature,” he says, “in unusual or ab- 
normal environments could also be 
facilitated by appropriate drugs. It 
may be possible to modify and then 
stabilize temperature at _ slightly 
higher or lower levels so that an un- 
comfortable environment would be- 
come more tolerable.” 

“It is entirely probable,” Dr. 
Myers says, “that in the years to 
come, the chemical systems of the 
brain can be organized in order that 
temperature and basal metabolism 
are reduced to a pre-selected point 
for protracted periods of time. For 
certain kinds of space exploration, it 
would be desirable if not essential to 
slow man’s high metabolic activity to 
a point where such problems as oxy- 
gen requirements, waste and sleep 
could be overcome.” 


Dr. Myers is also testing the ef- 
fects of alcohol on the brain. It may 
be that the proper medicines admin- 
istered in the right way, will solve 
the enigma of problem drinkers. 
Smokers, overweight people and 
drug addicts might be helped, or 
anyone suffering from ills caused 
from chemicals acting adversely on 
the brain. 

“In any event,’ Dr. Myers says, 
“the future appears to hold great 
promise for artificial external control] 
over the regulating systems in the 
human brain.” 





For further reading 
Medical News Letter, United States 
Navy. Vol. 50, No. 7, October 6, 1967, 
pages 8-12. 


Science Line, Purdue University. Vol. 
2, No. 3, April 1967. 














“You can quit faking. You're really sick.” 
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INVENTIONS 


ECG by telephone 


N ELECTROCARDIOGRAM, the 
A taped record of the minute 
electrical signals caused by action of 
the heart muscle, can now be made 
with the aid of a telephone when the 
patient is miles away. 

The _ necessary electrodes are 
usually fastened to a patient’s body 
by a nurse in a doctor’s office or hos- 
pital A member of the patient’s 
family can now place them with the 
aid of a patented vest. 

William H. Tygart, a development 
engineer for the Lockheed Aircraft’s 
industrial products branch in Atlan- 
ta, was granted Patents 3,462,150 and 
3,426,151 for the transmitter and re- 
ceiver that are used. 

Earlier, Ernest W. Fuller, another 
Lockheed engineer, was awarded 
Patent 3,409,007 for the vest. When 
it is worn, the electrodes are in place 
on the torso, and others are attached 
to arm and leg bands. 

Wires from the electrodes are run 
to the transmitter, on which a tele- 
phone receiver can be laid. Both the 
transmitter and the receiver (intended 


Electrode vest is worn by heart patient. Wires 
from the vest are run to a transmitter on which 
a telephone is placed. The receiver, shown at 
left next to a conventional ECG recorder, con- 
verts audible signals it receives on the phone 
in the hospital or doctor’s office. Physician reads 
the ECG and advises the patient by phone. 


ra 
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for the doctor’s office or hospital) 
are portable and battery-powered. 

The receiver converts the audible 
signals for the machine that makes 
the electrocardiogram, or ECG. No 
actual wire connection to the tele- 
phone is necessary. 

A Lockheed spokesman said a 
heart patient could sleep in the vest, 
dial the proper number and lay his 
telephone receiver on the transmitter. 
At the hospital, a physician can read 
the ECG and give the patient advice 
by telephone. 

The company has received favora- 
ble medical reports on tests in Geor- 
gia, New Jersey, Nevada and Cali- 
fornia. The system has been success- 
fully operated by radiotelephone to 
transmit the symptoms of a person 
seated in an automobile, and its 
sponsors believe it can be used from 
a ship, airplane or ambulance. 

Lockheed would be glad to license 
a manufacturer. The retail price of 
the Cardio-fax transmitter is esti- 


mated at $300 or $400, and higher 
—Stacy V. Jones 


for the receiver. 
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ISAAC ASIMOV EXPLAINS 


Each month Dr. Isaac Asimov chooses 
one of the questions you send in to 
answer. He does not make the Job easy 
on himself, for in past months he has 
written about such things as _ relativity, 
parity and the basic nature of light. Fol- 


lowing Dr. 


Asimov's answer are the 


answers to some of your other questions 
written by regular members of the Sci- 


ence Digest staff. 


Can anti-gravity 
really exist? 


What is anti-gravity? How can it 
be studied? 


There are two types of fields, elec- 
tromagnetic and gravitational, which 
fall off in intensity as the square of 
the distance. This fall in intensity is 
slow enough to enable an electro- 
magnetic or gravitational field to be 
detectable at large distances. The 
earth is firmly held in the grip of the 
sun’s gravitational field even though 
the sun is 93 million miles away. 

The gravitational field is far the 
weaker of the two, however. The 
electromagnetic field set up by an 
electron is something like four mil- 
lion trillion trillion trillion times as 
strong as the gravitational field it 
sets up. 

Of course, gravitational fields seem 
strong. We all have painful experi- 
ence concerning the strength of the 
earth’s gravitational field every time 
we fall. But that is only because the 


86 


earth is so huge. Every tiny frag- 
ment of it contributes to the gravita- 
tional field and in the end the total 
is enormous. 

But suppose we take a hundred 
million electrons (a quantity too 
little to see in a microscope if col- 
lected in one spot) and scatter them 
through a volume the size of the 
earth. They would set up an elec- 
tromagnetic field equal to the gravi- 
tational field of the entire massive 
earth. 

Why aren’t we more aware of 
electromagnetic fields than of gravi- 
tational fields? 

That is where another difference 
comes in. There are two kinds of 
electric charge, called positive and 
negative, so that an electromagnetic 
field can result in attraction (between 
a positive and a negative charge) or 
repulsion (between two positive or 
two negative charges.) In fact, if 
the earth’s volume contained nothing 
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but a hundred million electrons, 
those electrons would repel each 
other and scatter far and wide. 

The forces of electromagnetic at- 
traction and repulsion serve to mix 
positive and negative charges thor- 
oughly so that the effect of those 
charges tends to cancel out. Very 
tiny electron excesses and deficiencies 
can be brought about and it is the 
electromagnetic fields of those tiny 
excesses and deficiencies that we 
study. 

The gravitational field, however, 
seems to produce only a force of at- 
traction. Every object possessing 
mass attracts every other object pos- 
sessing mass and as mass piles up so 
does the intensity of the gravitational 
field without ever any cancellation. 

If a massive object repelled an- 
other massive object with the same 
intensity and the same manner as 
those objects attract each other un- 
der the usual gravitational condi- 
tions, then we would have “anti- 
gravity” or “negative gravity.” 

Such gravitational repulsion has 


never been detected, but that may be 
because all the ordinary objects we 
can study in detail are made up of 
ordinary particles. 

There are also “anti-particles,” 
which are just like the common par- 
ticles we know, except for the rever- 
sal of the electromagnetic field. 
Where a particular particle has a 
negative charge, the corresponding 
anti-particle has a positive charge, 
and so on. Perhaps anti-particles 
have the gravitational field reversed 
also. Two anti-particles would then 
attract each other gravitationally just 
as two particles do, but an anti-par- 
ticle would repel an ordinary one. 

The trouble is that a gravitational 
field is so weak, it can’t be detected 
in individual particles or anti-parti- 
cles but only for sizable masses. We 
have sizable masses of particles but 
no one has ever collected a sizable 
mass of anti-particles in one place. 
Nor has anyone ever suggested any 
practical alternate way of detecting 
anti-gravitational effects. 

—Isaac Asimov 





Will men ever explore the planet 
Pluto? 


If men do explore Pluto, they will 
have to be well protected from the 
unfriendly atmosphere of this planet. 
Pluto is cold. The temperature is ex- 
pected to be about —418° F. on the 
dark side and to warm up to a chilly 
—328° F. on the sunny side. When 
Pluto is farthest from the sun, caused 
by its eccentric orbit, the sunlit side 
will get no warmer than —375° F. To 
compare that temperature with 
earth’s, a winter day in Siberia may 
be as cold as —45° F. 


May, 1969 


To offer other obstacles to ex- 
plorers, Pluto will have almost no 
atmosphere on the dark side. Tem- 
peratures are too low. Only traces of 
atmospheric helium and possibly hy- 
drogen can remain gas in such cold 
weather. On the bright side of Pluto, 
neon, if there is any, might become 
a gas when warmed by the sun, but 
will condense out as rain or snow on 
the dark side. 

Surface conditions do change as 
the planet rotates once every six 
days, nine hours and seventeen min- 
utes. The changes can be seen from 
earth as the frozen dark side of Pluto 
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rotates into the sun’s path. Then ni- 
trogen, frozen on the dark side, ap- 
parently melts as it is brought into 
the sunlight. Travelers to the planet 
would have to bring their own at- 
mosphere to breathe, not to mention 
self-warming space suits that were 
dependable in such a cold climate. 

The explorers may have to wear 
weights so they can walk about Pluto 
without flying off into space. The 
gravity on the planet is much weaker 
than earth’s, since Pluto has a mass 
only one-tenth to one-twentieth as 
great as the earth, although the di- 
ameter is about two-fifths that of 
earth. 

The discovery of Pluto in 1930 
“must remain one of the greatest 


freak coincidences in the history of 
science,” according to Dr. Robert 
Hardie of Vanderbilt University. 

Pluto was found in a “predicted” 
position, based on mathematical cal- 
culations. Astronomers had found 
that the orbits of the planets Neptune 
and Uranus were not following the 
exact paths they should. The men 
assumed the gravitational pull of an- 
other, unknown planet was to blame 
for the eccentric orbits. Calculations 
suggested where the planet might 
exist, and 25 years later Pluto was 
sighted near that predicted position. 
Just recently astronomers have con- 
firmed that Pluto is not dense enough 
to have made a difference in Neptune 
and Uranus’s orbits.—JR 








“If they'd had fluoridated wine when | was young, I’d probably still have my teeth.”’ 
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QUIZ 


How good an electrician 
are you? 


by John and Molly Daugherty 


HYSICS covers a broad range of topics including mechanics, heat, sound, 
light, modern physics, magnetism and electricity. 

Static electric charges, evidence of the electrical nature of matter, makes 
dust and lint cling to records. Friction charges records negatively. Radio- 
active polonium, giving off alpha particles (positive charges), may be used 
to neutralize negatively-charged records so you can brush off dust and lint. 

What do you know about electricity? 


4. When you rub a hard rubber rod with fur (or wool), the rod becomes nega- 
tively charged. The excess electrons on the rod come from the fur, which then 
has a deficiency of electrons. The fur now has a positive charge. 

When you hold the charged rubber rod near an insulated metal conductor, 
an induced charge appears on the metal surface. 

Choose the picture which shows the correct distribution of those charges. 


ROD 
LATOR 


1-a 1-b 1-c 





2. Magnetism has been known for many centuries. The ancient Chinese used 
magnetic iron ore to fashion a crude compass. You can visualize the magnetic 
field around a magnet by sprinkling iron filings around a magnet on a card- 
board. Each iron filing becomes a magnet by induction from the permanent 
magnet and has a north and south pole. 

Choose the picture that shows how a magnetic compass reacts to the magnet. 





COMPASS NORTH POLE 4 





2-b 


3. When you send an electric current through a wire, an electric field is set up 
close to the wire. This invisible magnetic field of force is in concentric circles 
about the wire. When you coil up the wire into a helix, and a current flows 
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through it, it becomes an electromagnet with a north pole at one end and a 
south pole at the other. 
Choose the strongest electromagnet. 


4 DRY CELLS (6 VOLTS) 


ihe 


3-a 3-b 


4. An electric current is a flow of electrons through a conductor in an electric 
circuit. Copper and silver are excellent conductors. Some metals and alloys 
such as the wire in your electric toaster offer resistance to the flow of electrons. 
The amount of resistance is measured in ohms. An electromotive force (volts) 
from a source such as a battery drives the current around the circuit. 

Choose the picture in which the most current flows around the circuit. 


Wn {ifufafifi 


12 VOLTS 


ODL jaf fififr 


12 VOLTS 12 VOLTS 
4-a 4-b 4-c 


5. With a transformer you can transmit electrical power great distances effi- 
ciently with little heat loss. It operates on alternating current producing a 
continuously changing magnetic field through the iron core of the transformer. 
There are no moving parts. If the primary has 100 turns of wire, its voltage 
will double if the secondary coil has 200 turns. 

Choose the picture which shows the correct number of watts and amperes 
of current coming from the secondary side of the transformer. 


PRIMARY SECONDARY PRIMARY SECONDARY PRIMARY SECONDARY 


120 VOLTS 


Answers: 


1-b. The induced charge on the end of the metal conductor near the rod is 
always opposite to that on the rod. The rod repels some electrons to the 
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far end leaving the near end deficient in electrons and therefore positive. If 
you remove the rod, the induced charge disappears and the metal becomes 
neutral again because there is neither excess nor deficiency electrons. Like 
charges repel and unlike charges attract. 


2-a. The end of the permanent magnet opposite its N-pole is a S-pole, and 
the N-pole of the compass is attracted to the S-pole of the magnet. Unlike 
poles attract, and like poles repel each other. The direction of the magnetic 
lines about the magnet’s S-pole is in. If you placed the compass near the 
N-pole of the magnet, it would point out. Lines of force point out from the 
N-pole and in toward the S-pole. Close to a magnet, the earth’s magnetic 
field has no noticeable effect on the compass. 


3-c. When you wrap insulated wire around an iron core, you increase its 
magnetic strength. Iron makes a better path than air does for magnetic 
lines. But the magnetic strength increases further when you add (within 
limits) additional turns of wire. Increasing the voltage of the source also 
increases the magnetic strength (limited to the ability of the wire to carry 
the increased current). 


4-c. When two resistances are parallel in a divided path, the resistance 
effective to the flow of current is Jess than the lesser of the two. Here the 


4 
effective resistance is only — ohms. You calculate effective resistance R 
3 
1 1 1 1 1 1 3 4 
thus: — — — + — — = — + — = — and so R = — ohms. Since 
R r epee 4 ye 4 3 
current depends directly on the volts and inversely on ohms, the current in 
12 volts 
amperes — —————— = 9 amperes. Since the current divides where the 
4 
— ohms 
3 


parallel resistances are, 6 amperes of the 9 go through the 2 ohms and 3 
amperes in the 4 ohms. In both 4-a and 4-b the two resistances are in a 
series circuit, so the effective resistance is equal to the sum of 2 ohms and 4 
ohms — 6 ohms. The order in which they are used makes no difference. 


5-a. The correct answers are 1200 watts and 5 amperes. If the voltage 
doubles in the secondary, the current is cut in half. Theoretically, the num- 
ber of watts entering the primary matches the number of watts from the 
secondary because the transformer is very efficient. Five amperes times 
240 volts = 1,200 watts. 


Score yourself: 4—5 right Your score is electrifying! 
2—3 right Positive balances negative knowledge! 


0—1 right A shocking score! 
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BOOKS 


The views from space— 
poetic and prosaic 


Exploring Space with a Camera. 
Compiled and edited by Edgar M. 
Cortright. The National Aeronautics 
and Space Administration. ($4.25). 
Around the World—a View from 
Space. Published by Rand McNally 
and Company. ($4.95). 


Both of these books deal with essen- 
tially the same subject—photographs 
taken during the U.S. space pro- 
gram. But beyond a superficial re- 
semblance, they are worlds apart in 
attitude, intent and (ultimately) kind 
of success. 

The NASA volume is a scientific 
and historical account of the explo- 
ration of space first by machines and 
later by man himself. It is loaded 
with fact, statistic, description and 
analysis of the space program and its 
successes. There is a delicate balance 
between text and photographs, and 
nothing about the book is merely 
decorative. 

As an almost direct opposite, the 
Rand McNally volume is a sort of 
poetic geography lesson about the 
planet earth. It leans heavily on the 
use of photographs and keeps text 
down to a minimum at all times. 

Achievement, exploration and an 
aggressive reaching-out is apparent 
throughout the NASA book. There 
is constant analysis and explanation 
of every step toward the stars. 

Around the World, by compari- 
son, concerns itself not with reaching 
out but looking backwards at the 
earth from space, not with asking 
why but merely sitting back and ob- 
serving—a sort of emotional bath in 
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the utter beauty of this planet from 
such great distance. 

James E. Webb, NASA adminis- 
trator, says in Exploring Space with 
a Camera, “Photographs from space 
tell only part of man’s reach through 
the air and on into space. Cameras 
cannot show the data gathered by 
many kinds of scientific sensors. 
They also fail to reflect—except in- 
ferentially—the immense impact that 
our air and space efforts have had 
on broad areas of life on earth.” 

And there, in a nutshell, is the in- 
tent of the NASA volume. The space 
program is not merely magnificent 
color photographs—it is men and 
machines and collective genius. 

The Rand McNally book says, 
‘, . . the men who looked on earth 
from orbit primarily are engineers, 
super-technicians, scientists. Funda- 
mentally they are prosaic-minded; 
not poets, not emotional and voluble 
by the very nature of their profes- 
sions. And yet these men while in 
flight spoke words of blank verse: 

‘I looked down and the atmos- 
phere was blue, I looked up and 
space was black.’ 

‘It was so vast, so beautiful and 
overpowering that somehow man and 
all his problems seemed insignificant.’ 

“. . .The effort was to gather... 
those pictures which would permit 
each reader the privileges of viewing 
earth in all its grandeur, its fantastic 
attraction for mortals, its loveliness, 
its variety, its isolation, its cruelty, 
its mystery... .” 

The difference between the two 
books is undeniably clear. And the 
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NASA volume is obviously the su- 
perior one—but there is something 
missing from it, and I think that the 
missing element is found in the Rand 
McNally book. Around the World is 
more of a celebration than a report 
or a lesson, and its 128 pages are a 


Other new books of interest 


Birger’s Birds. Birger Roos. Golden 
Press. ($1.50). You certainly don’t 
have to be a devoted birdwatcher to 
find this a totally delightful book and 
to get a laugh, or at least a chuckle, 
per page. (There are only 48, unfor- 
tunately). Author-artist Roos has car- 
icatured 20 authentic birds, such as 
the passenger pigeon (extinct) 
shown here, although any resem- 
blance to the real thing is purely 
coincidental. But even the most ar- 
dent of ornithologists cannot take 
offense at the distortion from fact; 
it’s much too clever to be offensive. 


B.F. Skinner: The Man and His 
Ideas. Richard I. Evans. E.P. Dutton 
& Co. ($4.50). Anyone interested in 
psychology or B.F. Skinner in partic- 
ular will find this an informative 
look at one of the most influential 
contemporary psychologists. Pro f. 
Skinner discusses himself and his 
point of view in the dialogue with 
Dr. Evans, a professor of psychology 
at the University of Houston. 


America’s First Civilization: Discov- 
ering the Olmec. Michael D. Coe. 
American Heritage Publishing Co. 
The Smithsonian Library. ($4.95). 
The fascinating story of the Olmec 
Indians of Mexico—Mesoamerica’s 
first inhabitants—becomes even more 
exciting because this book is written 
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frenzy of color and abstract shapes. 
At times the photographs are so 
stunning, so intensely beautiful that 
one is a little astonished they turn 
out to be the world. 

Which book should you buy? By 
all means buy them both.—DC 








PASSENGER PIGEON (EXTINCT) 





Ectopistes migratorius 
é 


by one of today’s leading archaeolo- 
gists who has been instrumental in 
finding many of the Olmec statues 
that belonged to this marvelous cul- 
ture. Another plus for the volume is 
that it’s an American Heritage- 
Smithsonian joint effort—another in 
an excellent series of The Smithso- 
nian Library that is both beautiful to 
look at and interesting to read. 


Six-Legged Science. Brian Hocking. 
Schenkman Publishing. ($4.50). A de- 
lightful book relating in a very light- 
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Advertisement 


Build this magnificent 


Schober Theatre Organ 


for only 
* $1550! 


*Includes 

finished walnut 
console. Amplifier, 
speaker system, 
optional accessories 
extra. Only 
$1150.50 if you 
build your own 
console. 


You couldn’t touch an organ like this in a 
store for less than $3500—and_ there hasn’t 
been a musical instrument with this vast 
variety of genuine Theatre Organ voices since 
the days of the silent movies! If you've 
dreamed of the grandeur of authentic big-or- 
gan sound in your own home, you won't find 
a more satisfying instrument anywhere—kit 
or no kit. 

You can learn to play it. And you can 
build it, from Schober Kits, world famous for 
ease of assembly without the slightest knowl- 
edge of electronics or music, for design and 
parts quality from the ground up, and—above 
all—for the highest praise from musicians 
everywhere. 

Send right now for your copy of the full- 
color Schober catalog, containing specifications 
of the five Schober Organ models, beginning 
at $599.50. No charge, no obligation—but 
lots of food for a healthy musical appetite! 


e Organ Corp., Dept. SD-1 
3 West 61st Street, New York, N.Y. 10023 
Please send me Schober Organ Catalog 
and free 7-inch ‘sample’ record. 


Enclosed please find $1.00 for 12-inch 
L.P. record of Schober Organ music. 
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hearted style, facts and fantasies 
about the insect. The author, an en- 
tomologist, tells the reader what he 
needs to know about these creatures 
in order to live in closer harmony 
with them. 


G. & C. Merriam Webster's Seventh 
New Collegiate Dictionary—Large 
Print Edition. Published by Library 
Reproduction Service of the Micro- 
film Co. of California. ($135.00). 
This addition to a relatively young 
trend to publish large print editions 
of books is certainly an important 
one. Four volumes of 18 point type 
comprise the exact duplication of the 
standard size dictionary. 


Caddis Larvae. Norman E. Hickin. 
Farleigh Dickinson University Press. 
($20.00). An intensive biological 
study of the larval stage of the Brit- 
ish caddis fly. Detailed and well illus- 
trated, but strictly for the specialist 
—especially at this price. 


Lasers: Tools of Modern Technology. 
Ronald Brown. Doubleday. ($5.95). 
Less than 10 years ago the first laser 
was invented, and since that time it 
has been so developed that it has an 
enormous place in today’s technologi- 
cal world as well as the medical world. 
Excellent illustrations accompany this 
good documentation of this new 
scientific tool. 


Your Future in Computer Program- 
ming. Sidney Davis. Richards Rosen 
Press. ($4.00). If you're still deciding 
which career to choose, or if you 
want to make a dramatic change in 
your present career, this book tells 
you what to expect in today’s rapidly 
growing field of computer program- 
ming. 
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Minimum space ac- 
To be 


inserted under the proper classification, copy must be in our office by the Ist of the second 


month preceding date of issue. 
Science Digest is August, 
order to: C. A. Martin, 


1969. The closing date is June 4, 
Classified Advertising Manager, 


The next available issue to place an advertisement in 


1969. Send remittance and 
Science Digest, 575 Lexing- 


ton Avenue, New York, New York 10022. Please make remittance payable to Science Digest. 





SCIENCE AND CHEMISTRY 





MAXWELL’S Demon free energy, entropy reversal. 
Paramagnetic gas drive concept. Information free. 
1616 S. Compton, SD3, St. Louis, Mo. 63104. 





VENUS’ FLY TRAP—Carnivorous plant captures 
insects. $1, 1659 Mar Vista, Pasadena, Calif, 91104. 





TIME LAPSE photography with home movie cam- 
era. Automatic timers, trigger & lights. Send $3.00 
for instructions, parts list, drawings. R. Starek, 
7400 Marlbrook, Charlotte, N.C. 28212. 





MOLECULAR Models — New design, large and 
colorful mobiles for school home lab office. Low cost 
kit form—Penicillin, Vitamin Bl, Aspirin, DDT, 
Vitamin C, Sugar—$3.95 each specify model. *(s); 
$19.90 all 6. Order from: Molymobiles, Box 643-M, 
Arcadia, Calif. 91006. 





FREE Periodic Classification of Elements and 
Conversion Tables With Catalog 35¢. Chemicals. Ap- 
paratus, Biology, Mid-States Scientific, 7053 N. 
Clark, Chicago, Ill. 60626, 


UFO Detectors, books, magazines, photos, slides, 
records-all at_discounts! Catalog 25c. Paradice, 290 
Washington, Vidor, Texas 77662. 


ANTI-GRAVITY, Flying saucer power, second ed- 
ition, experiments and theories, $2 ppd., Champe, 
Box 734, Los Angeles, Calif. 90045. 


VORTEX atom booklet with 1967 supplement and 
1968 leaflets, abundantly illustrated by diagrams of 
new atomic and chemical structures for solving pre- 
viously unsolved or incorrectly solved problems such 
as the duality of particle and wave, the benzene ring 
structure and the transition from the nonliving 
to the living. 25 cents. C. F. Krafft, 4809 Columbia 
Rd., Annandale, Virginia, 22003. 


GRAVITY Solved, by Sub Atomic Spectron c 
theory. $1. to Ca-Nook, R3, Newfield, N.J. 08344. 


GIANT Chemistry, Astronomy, Biology catalog 35¢. 
Exciting chemistry experiment book $1.00. Build 
a UFO Detector, plans $1.00. Fast Service, Xercon, 
8542 Oglesby, Chicago, Ill. 60617. 


VAST conyerging stellar energies hit atoms, push- 
in-then-out, ‘and cause gravity. $1.00 refundable. 
Carnahan, 2007 Eaton Lane, Austin, Texas 78723 


LASER pistol—$1.00, how to build. Phaser Pistol 
$1.00, you’ve seen it on TV, now build your own... . 
safe, loads of fun. Build Laser rifle, electronic Laser, 
Flying Saucer—$4.95 each. Add 25¢ for postage. 
Complete catalogue prize-winning science -projects— 
10¢. Roy Davis Laboratories, Dept. SD, 118 West 
Adams, Jacksonville, Florida 32202 


300 Page Chemical & Apparatus Catalog $3.00. 
Laboratory Materials, 1330A Hyde Park, Chicago 15. 


SOLAR Flying Saucers. (Brand New-solid state 
engine-fantastic performance-flies miles on  sun’s 
power-lifts animals-sends messages-parachutes- 
build many-easily-inexpensively with everyday ma- 
terials. Complete plans, descriptions, drawings, plus 
Free Spacetronies Catalog-$1. Single catalog-25¢. 
pape elie: Box 31043-DS, San Francisco, Calif. 
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INVENTIONS WANTED 





INVENTIONS Wanted. Patented, unpatented. 
Global Marketing, 2420-AC 77th, Oakland 5, Calif. 





INVENTORS! Don’t sell your invention, patented 
or unpatented, until you receive our offer. Bagle De- 
velopment Company, Dept. J, 79 Wall Street, New 

Mi 





York 5, N. 
INVENTORS! Sell your invention for cash or 
royalties! Our client manufacturers eagerly seek 


new items. Patented. Unpatented. Financial as- 
sistance if needed. 25 years proven performance, 
For free information, write Dept. 24, Gilbert Adams, 
es Broker, 80 Wall St., New York, N.Y. 





FOR INVENTORS 








NT Searches complete and thorough. Related 
copies Air Mailed with maximum speed $6.00, Free 
“Protection Forms’’ and ‘‘Patent Information’’. 
Write American Patent Search Company, Dept. 29, 
711 14th St., N.W., Washington, D. C. 20005. 


INVENTIONS. Ideas—Searched—Developed—Mar- 
keted, formerly: United States Government Patent 
Examiner. Advisor, Raymond Lee, 75-N East 45 
St., N.Y.C. 10017. 





BOOKS, PERIODICALS 





IS golf your game? How would you like to play 
like a pro? Read ‘‘Secret_of perfect Putting’. It’s 
a must. Send $2.00 to, Norbell House, Dept. SD, 
Box 606, Downey, Calif. 90241, 





FUTURIST, bimonthly journal of forecasts and 
trends, reports scientists’ views on next 50 years. 
$7.50 a year. World Future Society. Box 19285-D, 
Twentieth St. Station, Washington, D.C. 20026. 





BOOKS Located—any subject. Hoffman Research 
Service, 124-K Whitmore Road, Irwin, Pa. 15642. 


WHERE to retire or vacation. Where costs are 
low. Norman Ford’s 100,000 word book, ‘‘Off-The- 
Beaten Path’’. Covers hundreds of world paradises, 
Only $2.00. Robinson Gifts, 1506 P-N 57th St., 
Philadelphia, Pa, 19131 


KNOW More about the earth you live on. Earth 
Science, bimonthly Magazine, Box 550S. Downers 
Grove, Ill. 60615. Subscription $2.50. Sample 35¢, 


BACKDATE Magazines! Midtown Magazines Inc., 
Box 917-SD, Maywood, N.J. 07607. 


NEW Ways to memorize O-level chemistry: Fung’s 
Easy Revision notes & worked examples. U. S. $1. 
postpaid. Fung Puiming, P.O. Box K1612, Hongkong. 




















SCIENTIFIC oddities, hoaxes—see our new Jour- 
nal. Sample $1. Info, P.O. Box 367, Arl., Va. 22210. 








WELL known mailorder magazine send 25¢ for 
postage and handling, James Starr, 476 E. 127 St., 
Cleveland, Ohio 44108 
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EVOLUTION, Geology and Genesis, 60¢ Origin 
and Age of Earth, 60¢. Christian Evidence League, 
Malverne, N.Y. 11565 





BOOKPLATES 





FREE Catalog—Many_ beautiful designs. Address 
Antioch Bookplate Co., Yellow Springs 13, Ohio. 


EDUCATION & INSTRUCTION 








FREE! List of low cost popular books. Success, 
Golf, Business, Bowling, many others. Dixie Gift 
Mart, 1384-A Munroe Drive, N.E, Atlanta, Ga. 30324, 





BEGINNERS Spanish by mail. 30 lessons, $25. 
Send $10. for first set of lessons. Guy F. Jobson, 
B-19, Garland, Berrien Springs, Michigan 49104, 





PRAY. Study acts, Joel, John. Come for prayer. 
palates Tracts, Box 233, Newport News, Va, 





EARN College or High School diploma at home. 
All subjects. Free brochure. Ohio Christian College, 
1156 Striebel Road, Columbus 13. Ohio 43227. 





EXPERIMENT With sleep-learning! Fascinating, 
educational. Use your recorder, phonograph or amaz- 
ing new Electronic Educator endless tape-recorder. 
Astonishing details, huge catalog of tapes, records, 
equipment free! Sleep-Learning Association. Box 
24-SD, Olympia, Washington 98501. 





EARN A British diploma in Radionics, Botanic 
medicine, Homoeopathy, Super-Science, Divinity, 
Philosophy. 35 courses, prospectus free. Brantridge 
Forest School ‘‘Lodge’’, Brantridge Forest, Bal- 
combe, Sussex, England. 





NEW 1969 Housing laws create soaring opportuni- 
ties for Real Estate Brokers, Salespeople, Investors. 
Prepare quickly, easily. GI approved. Free details. 
Weaver School, 3519-A3 Broadway, Kansas City, 
Missouri 64111. 





EXPERT Penmanship complete course $1.00. Fra- 
mar, 9 Disney Dr., Toms River, N.J. 08753 





3D-CHESS rules $2, U.S.-Canada 3D-chess club 
$3/yr. 3D-chess boards plexiglas $20. Box 4277, 
Hampton, Va. 23364 





3 MAN chess new templat rules $2. or complete 60 
pieces $16. to Ca-Nook, Newfield, N. 


JOIN new age ministry stamp brings info, Church 
2207 Cardinal, Rolling Meadows, Ill. 60008 


TREASURE FINDERS 














ULTRA-Sensitive and powerful metal detectors- 
join the many who are finding buried coins, 
minerals, relics and artifacts. Don’t buy till you 
see our free catalog of new models. Write Jetco, 
Box 132, SD, Huntsville, Texas 77340. 


TREASURE Hunters! Prospectors! Relco’s new in- 
struments detect buried gold, silver, coins. Kits, as- 
sembled models. Transistorized. Weighs 3 pounds, 
$19.95 up. Free catalog, Relco-A88, Box 10839, Hous- 
ton, Texas 77018. 


FIND Buried treasure with new revolutionary 
analytical metal detector. Features push button tun- 
ing, automatic tuning, loudspeaker, negligible ground 
pickup, greatest range. Free catalog. Gardiner Elec- 
Henies. Dept. 59, 4729 N. 7th Ave., Phoenix, Arizona 
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REAL ESTATE & FARMS 





_‘LIST OF 400 farms and ranches in Alberta, $1. 
List of 500 business opportunities including stores, 
motels, hotels, etc. $1. Send $2 for both. Boettger 
Realtor, Box 3400, Calgary 41, Alberta, Canada.’ 


FREE . . . New SUMMER CATALOG! Describes 
and pictures hundreds of farms, ranches, town and 
country homes, businesses coast to coast! Specify 
type property and location preferred. Zip code, 
please. United Farm Agency, 612-SD, W. 47th St., 
Kansas City, Mo. 64112. 
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TRAVEL & RESORTS 





LET the lazy camper help you enjoy camping vaca- 
tions. Send $1 for “101 Tips’’ or send for free list of 
12 guides available covering trips, equipment, menus, 
etc. Any camping question personally answered $2. 
ae oy Camper, SD, Box 85, Winthrop, Mass. 


“AMERICA BY CAR” big book lists scenic roads 
—sights, parks, places to eat and stay. $2.50, Wilma 
Henson, 8106 awn, Brentwood, Mo. 63144. 





GOVERNMENT SURPLUS 





JEEPS Typically from $53.90 . . . Trucks from 
$78.40 . . . Airplanes, Typewriters, Boats, Clothing, 
Camping, Sporting, Photographic, Electronics Equip- 
ment. Wide variety, condition. 100,000 Bid bar- 
gains direct from Government Nationwide. Complete 
sales directory and surplus catalog $1.00 (Deductible 
First $10.00 order). Surplus Service, Box 820-SD, 
Holland, Michigan 49423. 





ANTIQUES, RELICS, INDIAN GOODS, CURIOS 





AZTEC sundial face replica—man-made stone per- 
fect decoration 13 inch diam. Send $2.00 ea. Brenda 
Jenkins, Box 6005, Jacksonville, Fla. 32205. 





PHOTO FINISHING 





SPECIAL! Kodacolor film processed with all jumbo 
color prints only $2.50. Quick service. Failures 
credited. Free mailer. Wally’s Photo Service, Box 
408-S, Superior, Wisconsin 54880. 





COLOR SLIDES 





MISS _ America slides: 20 color slides of Pageant 
aes Free brochure, Box 433, Atlantic City, N.J. 





FOR THE HOME 





SEE your caller first protect yourself and your 
family by installing rust proof oneway viewer in 
your door, adjusts to any door 1%4” to 24” thick 
Rerae ppd. Pitta, 111 Warren St., Fall River, Mass. 





HOME CRAFTSMAN 





8 WITTY, sarcastic, humorous 7x9” shop signs, 
$1.00 Morris Dollens, 4372 Coolidge Ave., Los An- 
geles, Calif. 90066. 





DO-IT-YOURSELF 





WATER!! Drill your own well the easy, economical 
way with amazing new invention. Save 75%. Free 
ene DeepRock Drilling Co., Opelika, Ala, 





FREE Popular Mechanics 16 page illustrated 
catalog of publications, plans and projects. Book- 
let. covers an extremly wide variety of do-it-your- 
self data on home remodeling shop tools and ma- 
chines, car repair, hobbies, crafts, boating, games, 
lawn and garden and hundreds of others, For 
your free copy write to Service Bureau, Dept. JM, 
cage apt pum 575 Lexington Ave., New York, 


HOBBIES AND COLLECTIONS 


OUR First 19 in Space. Photographs of the first 
19 U.S. astronauts on heavy stock. Size: 12 x 18 
inches. 75 cents. Popular Mechanics, Dept. SGW, 
575 Lexington Ave., New York, N.Y. 10022. 





WHEN Answering classified advertisements, don’t 
forget to say you saw it in Science Digest. 
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STAMP COLLECTING 





121 DIFFERENT flag stamps free, 
Co., Wilkes-Barre, Penna. 18703. 


W-B Stamp 





COINS, TOKENS, CURRENCY 





COLLECT coins for profit, how to start where to 
sell, lists of valuable coins check your change send 
$1.00 booklet #M053C, Springfield House, 1921 Me- 
chanicsburg Road, Springfield, Ohio 45503. 





MAGIC TRICKS, PUZZLES, JOKER 





1000 AMAZING Houdini Tricks, Stunts, Tlusions, 
Magic!! Giant 164 page Catalog!! Unique! Startling! 
Only 25¢ with Free Gift Certificate. House of 1000 
oe Dept. SD69, Ft. Lauderdale, Florida 





PETS—BIRDS, CATS, HAMSTERS, ETC. 





LIVE SEAHORSES, marine specimens aquarium 
supplies. Illustrated catalog 15¢, Marine, Box 248- 
204, Dania, Fla, 33004 





RABBITS—FUR BEARING ANIMALS 





MAKE Big Money raising chinchillas, guinea pigs, 
rabbits, mink or pigeons for us. Free information, 
Keeney Brothers Farms, New Freedom, Pa. 17349. 





RAISE Rabbits for us on $500 month plan. Free 
details. White’s Rabbitry, Mt. Vernon, Ohio 43050. 





ATHLETIC & BODY BUILDING 





“GIANT ARMS”. Dr. Young’s. D.C. Revolu- 
tionary Discovery. $2 Satisfaction or refund. 
Gaucho. Box 9309-8. Chicago, Ill. 60690 





RADIO, TELEVISION &G HAM EQUIPMENT 





T.V. & RADIO TUBES .33¢ ea. Send for free 
catalog. Cornell, 4213 S. University, San Diego, 
Calif. 92105 





MUSIC & MUSICAL INSTRUMENTS 





POEMS, songs wanted for new song hits and re- 
cordings by America’s most popular studio, Tin 
Pan Alley, 1650-SD Broadway, N.Y. 10019. 





SONGS, Poems wanted for publishing, recording 
at our expense! Talent, 17-S Longwood Road, 
Quincy, Mass, 02169 





GIFT SHOPPING 





STOP fumbling in the dark for keyholes, Life-time 


guarantee. Details free. Lesley’s of Clearwater, 
us 2A. 1320 Chesterfield Dr. Clearwater, Fla, 
3516. 





4 LEAF clover in plastic $1.25 tax and mailing 
Inc. P.O. Box 274, San Leandro, Calif. 94577. 





FREE! Gift and VX-6, Folders. 


Elliott, 1119 
Warfield, Piedmont, Calif. 94610 





SWISS Dial calipers. Accurate to 1/1000 inch. 
Simple to read. Inexpensive. Unbreakable. For 
Machinists, students and model makers. Instruc- 
tions included with full guarantee. Only $7.95 Dept. 
12, Best Gifts and Novelties, Route 2, McKinney, 
Texas 75069 





MAILORDER Records help get Increased Business! 
Complete 32 page Record Book shows your inquiries, 
orders, advertising expense, etc. Only $1.00. Martin, 
Popular Mechanics, Dept. S.D.R., 575 Lexington, 
New York 10022, 
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REMAILING SERVICE 





TEXAS Remails, 25¢ Singles. 
27103, Ft. Worth, Texas 76127. 


$3.00 monthly. Box 





SPECIAL SERVICES 





AUSTRALIA: Remailing, souvenirs, coins, maga- 
zines, business rep., Special assignments. Profes- 
sional Services, Box 38, Northbridge, NSW, 2063, 
Australia, 





HELP WANTED 





AUSTRALIA wants you! Full information $1. Job 
Info., P.O. Box 324, Ontario, Calif. 91764. 





BOOMING Australia wants you! Good jobs. Ad- 
venture. Forms and Australian handbook (1969) de- 
soning Australian . isted passage, passport-visa, 
advantages, opportunities $1.00. Buckeye, Box 1032- 
KH, Fairborn, Ohio 45924. 








AUSTRALIA Wants you! Government assisted 
passage. Unlimited opportunities. 
ment information and forms $1.00. 
3623-P, Long Beach, California 90803. 


Austco, Box 





PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, GUMMED LABELS 





“BLANK Drivers Licenses. Fill it in yourself. 
ett $2.00, Glennco, Box 834A, Warren, Mich.’’ 
90. 





BOOKS Printed for less! Sample & Prices—25¢. 
Dynamic (SD-5) P.O. Box 88, Oakhurst, N.J. 07755. 





RUBBER STAMPS AND OFFICE SUPPLIES 





RUBBER Stamps, 4 lines $1.00 — each additional 
line 30¢ — script style 3 lines $1.50 each ad- 
ditional line 35¢ — stamp pads 75¢ — state color 
ppd. H. Hinton, 95 3rd. St., Brooklyn, N.Y. 11231 





PROFITABLE OCCUPATIONS 





BECOME A mortgage broker. Earn 10,000 to 
50,000 year. Complete details. United Mortgage Co., 
P. O. Box 2684-SD, Marietta, Georgia 30060. 


EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with Classi- 
fied Advertising. Only $1.00. Martin. Popular Me- 
chanics, Dept. S.D.P., 575 Lexington, New York 
10022. 





MONEY MAKING OPPORTUNITIES 





OFFERS! IDEAS! ARTICLES! 25¢-Goldmine 
TiEsAlue, Deerpark, New York (Ten different Mags. 
1.) 


INSTANT Money! Plastics are the wave of the 
future. Big profits now! At home! Spare time! Ma- 
terials costing 11¢ bring $2.58 profits immediately! 
Free information! Rush name on postcard to: Warner, 
1512 Jarvis, Dept. CL-102-B, Chicago, Ill. 60626. 








SELL-BY-Mail—‘‘Written salesmanship’’ send for 
3 free lessons, Adams, 919 18th St., N.W. R. 501, 
Washington, D.C, 20006. 





. to Benton Gift House, 418 E. St. 
Germain Street, St. Cloud, Minn. 56301. 





AUTOMOBILES, MIDGET CARS 





1968 CARS $999. 1967 Cars only $699. Deliveries 
anywhere U.S.A, about 4¢ per mile. Free catalog. 
Assoc. Dealers, 50 Swalm St., Westbury, N.Y. 11590. 
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PERSONAL 


SLEEP—Without pills. Simple exercises. 64 page 
een $1. Thelma Warren, Box 22, Alliance, Ohio 





H-BOMB, sign of his coming. Matt. 24:1-22. 
Secrets, free. Era, Box 1221, Kingsport, Tenn. 37662. 


BILLS PAID WITHOUT BORROWING—Nobody 
refused up to $10,000.00. Bad credit no problem, not 
a loan company write for free application. Dept. 50-A, 
International Acceptance, 5133 N. Central Ave., 
Phoenix, Arizona 85012; 2511 _E. 46th St., Indian- 
apolis, Ind. 46205; 711—14th St, N.W. Washington, 
ee 20005; 507 Carondelet St., New Orleans, La. 








$$$$—Send for your free Como Resume, detailing 
the one sure key to all your desires and beyond, 
Como, Box 157, Oregonia, Ohio 45054. 





NEED Relief from rheumatism or arthritis, try 
the ‘“‘Sabona’’ Known through out France and Eng- 
land as the health bracelet. Now in the U.S. $3.95 
as Wickham, P.O. Box 514, Key Largo, Fla. 





HANDWRITING reveals hidden character and per- 
sonality traits. This 208 page course shows step by 
step method how ‘You Can Analyze Handwriting.’’ 
A fascinating book for parties. Book #WB-105 only 
$2.00. Cal. res. add 5% sales tax. Lora Dumas, 
13292-J Yockey St., #14, Garden Grove, Calif. 92641. 





ESP TEST KIT. Can you read people’s minds? 
Now test your hidden abilities scientifically. $3. 
Engle, 82-08 158th Ave., Jamaica, N.Y. 11414. 





RESURRECTED Billions will farm ocean bottoms 
when seas removed by coming whirlwind! Free. 
Write: Harvest-SD, Jefferson City, Mo. 65101. 





STAMMER-Stutter-no more. (Dr. Young) Write: 
Gaucho, Box 9309-S. Chicago 60690. 





“PSYCHIC DOMINANCE—Hovw to rule others with 
your thoughts.’’ Full Course—with stirring Exer- 
cises. $3. Tllustrated. Satisfaction or refund.— 
Clarion, Box 9309-S. Chicago, Ill. 60690, 





RESTRICTED by mental stagnation — Tense 
nerves? ‘‘Magic of Thinking Big’’ & ‘‘Learn to 
Relax — 2 fine books only $3.00 Wash, res. add 
14¢ tax. Janel-Ardin Co., 5057 36th S.W., Seattle, 
Wash. 98126 





EXTRA Income at home in Spare Time! Booklet 
shows you how to start your own business with 
Classified Advertising. Only $1.00 Martin. Popular 
iets Dept. S.D.P., 575 Lexington, New York 





WANTED—MISCELLANEOUS 





MERCURY-Gold-silver-platinum for cash, Circu- 
lar. Ore assays. W-Terminal, Norwood, Mass. 





MISCELLANEOUS 





WINEMAKERS-Free catalog and recipes. Kraus, 
Box 451-R, Nevada, Missouri 64772. 





FREE Photostamp—New exciting idea in_photos— 
send for sample and details, Write: P.S., Box 4767 
Panorama City Sta., Calif. 91412. 





FREE Catalog! Useful merchandise everyone can 
epee aching 7912 W. Panama, Hollywood, Fla. 








BANK Kit check protector, bank approved check 
book cover, ball point pen and rooler ppd. $1. Lewis 
Sales, P. O. Box 123, Clarendon Hills, Il. 60514. 


YOUR Classified ad in this space will be seen_by 
more than 500,000 active mailorder buyers. For 
rates and information write: Classified Ad Dept. 96, 
Science Digest, 575 Lexington Ave., New York, New 
York 10022, 
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Embarrassing all right 


Tough luck! I found your mistake in 
the March 1969 issue of Science Di- 
gest. The inside front cover headline, 
“Another embarrassing egg,” so at- 
tracted my attention that I noticed 
parts of very faint letters in between 
the other letters. Looking closer I 
saw that the letters spelled the same 
words—only with one difference; 
there was an “s” missing in embar- 
rassing, so the bright blue was only a 
cover-up for the mistake. It would 
have been an embarrassing “egg” if 
the mistake had been left uncor- 
rected. 
Better luck next time to the cov- 
er-up department. 
TRACEY TREMAN 
Muskegon, Mich. 


You are right. What sharp eyes you 
have.—Ed. 


Protection or prevention? 


Protection of the public health is a 
commendable goal; however, Miss 
O’Connell’s article, “Quacks—the 
would-be MDs who can harm you,” 
page 16, January 1969, constitutes a 
disservice in this respect. 

Should Miss O’Connell wish to 
produce material of a sound nature 
concerning chiropractors and other 
practitioners operating outside the al- 
lopathic establishment, I suggest that 
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(1) total reliance on spokesmen for 
orthodoxy constitutes the very poor- 
est (although admittedly the easiest) 
sort of research; (2) some knowledge 
of the “sociology of science” would 
be invaluable to anyone sincerely de- 
siring to appraise in accurate fashion 
the reactions of any established body 
of the learned to its heterodox in- 
truders; (3) sound research into the 
area into which Miss O’Connell un- 
fortunately saw fit to venture would 
involve a considerable amount of 
time (a) studying a variety of recent 
material on unorthodox or “fringe” 
medicine, (b) investigating state li- 
censing requirements for those law- 
fully authorized to practice a legally 
recognized healing art, and (c) ade- 
quate person-to-person contact with 
a variety of non-allopathic practi- 
tioners, as well as extensive discus- 
sions with faculty and students in the 
educational institutions belonging to 
non-allopathic groups. 
WARREN D. SMERUD 
Professor of Philosophy 
Concordia College 
Moorhead, Minn. 


Not all persons consulted for this ar- 
ticle were “spokesmen for ortho- 
doxy,” if by orthodoxy is meant the 
American Medical Association. 
Douglas Hansen (quoted) is with the 
U. S. Food and Drug Administra- 
tion; John Miner, also quoted, is in 
the Los Angeles District Attorney’s 
Office. James H. Young, Ph.D., a 
historian from Emory University, 
Richard Maxwell of the National 
Better Business Bureau and Ronald 
Deutsch, a science writer well in- 
formed on both sides of the contro- 
versy, supplied background material. 
Since these sources are neither physi- 
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cians nor AMA members, they can- 
not be regarded as reacting to “heter- 
odox intruders’ on their domain.— 
Ed. 


Contribution to public good 


Your article on medical quackery 
(January, 1969) is a well written con- 
tribution to educating the public 
about the dangers of this vicious 
fraud. 

JoHN W. MINER 

Head, Medical-Legal 

Section 
Deputy District Attorney 
Los Angeles, Calif. 


Medical quackery propaganda? 


You have either been had and pub- 
lished the article on medical quack- 
ery (January 1969) “canned,” as- 
suming it was the truth, or you are 
well aware of the criminal conspir- 
acy conducted by the AMA. 

But the truth will come out soon, 
and if your readers get the idea that 
Science Digest is not that at all, but 
a medium for crude AMA propa- 
ganda, you will have had it. 

S. L. Jamison, D.V.M. 
Turlock, Calif. 


Who are the quacks? 


“Quacks—the would-be MDs who 
can harm you” (January 1969), put 
all those the AMA and FDA do not 
approve of in the same class with 
Spectro-Chrome therapy and “Colo- 
nel” Dinshah P. Ghadiali. 

Go back to September, 1968, page 
26, “At last: a powerful, safe pain- 
killer,” by Hans Fantel. We wonder 
why Talwin was let on the market 
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when such things as DMSO (page 7, 
same issue) are banned along with 
such as Hoxey, Koch, Krebiozen or 
Laetrile—all known to have cured 
cancer. My question is, “Who are the 
quacks?” 

L. B. Lewis 

Grand Junction, Colo. 


Bad plate, not flying saucer 


I was reading the Easter Island arti- 
cle in the August 1968 issue. I no- 
ticed in one of the photographs in 
the article what appears to me to be 
a flying saucer. I would like to know 
if this object also appears on the neg- 
atives. If it does, could it be that 


Tony Saulnier and Hubert Herzog 
might have discovered something — 
they weren’t supposed to know about © 
the statues and where they came — 
from? Could it be that the plane 
crash that killed them wasn’t an acci- ~ 
dent? { 
THOMAS PRINCKO 
Union Lake, Mich. | 


The white ellipsoid form which ap- 
pears to be hovering in the photo- 
graph at the bottom of page 28 of — 
the “Easter Island” article is not a 
flying saucer. It is merely a printing 
flaw in your copy and does not ap- 
pear in any other copies of that issue 
kept at Science Digest’s editorial of- 
fices —Ed. 


Don’t change your address 
without notifying us! 


To insure uninterrupted service on your Science Digest 
subscription, please notify us at least six weeks before 


you move. 


1. Attach your address 
label from a recent issue 
in the space provided 
opposite. (If label not 
available, be sure to give 
us your old address, 
including Zip Code) 


2. Print your name and new 
address below (be sure to 
include your Zip Code). 


Name 
New Address 


City 


3. Mail entire notice to: Subscription Service Dept. 


Box No. 654 
New York, N. Y. 10019 


Please Print 











Pictorial Parade 


The nosey kind 


T A BUTTERFLY FARM in Bexley, cal species of butterfly. The farm 
England, a British schoolboy breeds species from all over the 
gets a close inspection from a tropi- world, supplying them to schools. 





ADVENTURES IN 


Science 
Wom BY EYex0) 7-10" 


IN THIS ISSUE 


Drug addiction is not physiologic 

. 4 Abehind the scenes article by the 

} former head of New York’s Addic- 
. q . _ tion Agency, Dr. Efren E. Ramirez, 
lng M.D. On page 20 he explains why 
° be he believes addiction is a disease 
thy of character, not body. 


A test tube Stone Age? 
A Dane with a dream 
wanted to study the-an- 
cient past close up—so 
he recreated it, complete 
with village, tools and 
feX=Yo) 0) (=m of (0 [40m 





Puzzle paintings of old masters 
Many of the great artists of the 
past turn out to be great humorists 
ofopam Mat=\’an ote) <@xe(-11(e 1a) Maer) a1e1-1- Ube 
ing riddles and puzzles in the 
backgrounds of their paintings— 
not to mention an occasional semi- 
clad female in a voluptuous pose. 
All this to illustrate the science of 
perspective on page 12. 








